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8IANDABD FASSENGEB LOCOMOTIVE. 

Our engraving shows a standard passenger locomo- 
tive in use upon the New York, New Haven, and Hart- 
ford Railroad; it was designed by Mr. H. Kettendorf, 
who was, until recently, master mechanic of the road. 
The locomotive was built in the company's shops at 
New Haven. 
The following are the dimensions: 

Weight of engine and tender 65 tons. 

Cylinders , 18 in. x 24 in. 

Drivers — diameter 5 ft. 9 in. 

Length of frame .38ft. 

Boiler — steel, diameter 53 in. 

Boiler — thickness of plates 7-16 in. 

Fire bos— length 6ft. 6 in. 

Tubes — steel, number 193 

Tubes— length .11 ft. 

Tubes — diameter 2 in. 

Steam port — length and width 15J4 in. x 1 J4 in. 

Exhaust port — length and width 15^ in. x 2]4 in. 

Lap— outside , ^ in. 

Lap — inside 1-16 in. 

Throw of eccentric 4% in. 

The locomotive, while not overloaded with polished 



until sixteen years later. At the time of the final pass- 
age of the bill, an amendment was offered to permit the 
construction of a railroad to the moon. The opposition 
which early railroad constructors met with in the form 
of mobs was here exhibited in the less tangible form of 
ridicule. The road was flnishecf in 1869, at a cost of 
$150,000. 

. The mountain road is constructed on trestles, 3x1 
miles in length, with an average grade of 1,300 feet to 
the mile and a maximum grade of 1,980 feet to the mile, 
or a yard to every 8 feet. It contains nine curves, with 
radii varying from 497 feet to 945 feet. The first plans 
were designed to have the cars drawn by ropes, but 
this idea was abandoned for a track with a middle rail, 
which consisted of a rack made of two 3 inch angle irons, 
about 5 inches apart, and connected by round iron rods, 
114 inches in diameter and 4 inches between centers. 
The locomotive weighs 63^ tons, and pushes the cars 
ahead, the driving wheels having gears which engage 
in the central rack. The center rail is used by venture- 
some persons at all seasons of the year, with a sled 



the engine cylinder. The question was further urged as 
to the consequences of the failure of this method, and 
in answer to repeated questions the man gave informa- 
tion respecting the brakes gripping the middle rail, the 
power brakes upon the wheels, and the hand brakes for 
the same purpose; and also the pawls which drop into 
the rack constituting the middle rail. And then she 
persistently asked what would happen if all these failed? 
"That is a question of theology, madam 1" he re- 
plied. 



Tliree Colors In One Bottle. 

For the bottOiU layer glycerine may be used, or color- 
less glucose sirup, or any other colorless liquid of high 
specific gravity. These may be colored by chromic 
acid, picric acid, indigo blue, caramel, or some aniline 
color. The middle layer may be water, for the coloring 
of which any water-soluble color may be chosen. The 
kind of color depends upon individual fancy. For the 
top layer oil of turpentine or naphtha may be selected. 
But it should be remembered that both of these liquids 
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work, presents a most attractive appearance; the frame 
is finished throughout its whole length. It is admira- 
bly proportioned, and capable of great and continued 
speed. The records of these engines show that their 
visits to the repair shop are few and far between, 
thereby indicating their mileage is at the maximum, 
while they incur a minimum expense for wear and 
tear. 

■ — ^ c I > 

Tile Mount Washington Railway. 

The recent death of Sylvester Marsh, the eminent en- 
gineer and inventor, at the age of 81 years, recalls his 
work in the design and construction of the Mount 
Washington Railway. This is the highest of the White 
Mountain range in New Hampshire, reaching to an ele- 
vation of 6,293 feet above the sea, and is a noted sum- 
mer resort. Years ago the summit was reached by a 
difficult bridle path, nine miles in length. Later, the 
mountain was scaled by a good carriage road, which 
was laid out so skillf uly that with an average grade of 
13 feet to 100 feet the maximum was 16 feet to 100 feet. 
In 1853, while lost upon the mountain, Mr. Marsh con- 
ceived the idea of building a railway to the summit, 
but the opposition to what was considered to be a 
cbimerioal scheme prevented the granting of a charter 



formed of a board having two parallel guides to grasp 
the middle rail, and having a lever to increase this 
grasp whenever the use of a brake becomes necessary. 
The speed of such a sled is terrific, the descent of the 
mountain having been accomplished in this manner in 
seven minutes. A man on one of these sleds descends 
the track in advance of every down train, thus em- 
bodying a practical realization of the illustrated advice 
given h J Punch a number of years ago, to stop rail- 
road accidents by tying a couple of directors to each 
locomotive. 

In descending trains air islet into the cylinders and 
the exhaust throttled, to provide a suitable resistance 
to the progress of the train. The heat produced by the 
work done in this compression of the air is absorbed by 
the 'admission into the cylinders of a spray of water, 
which as it comes from the exhaust pipe is converted 
into vapor, and presents the appearance of an escape 
of steam from the boiler. The extraordinary precau- 
tions which have enabled this road to carry passengers 
without a single injury during the fifteen years that 
the line has been in operation may best be illustrated 
by the answers of a conductor to the timid lady who 
asked how they kept the train from running down. He 
answered thai it was accomplished by the pressure in 



and their vapors are highly inflammable; hence the 
close proximity of a gaslight, as is customary with 
show-bottles, involves a certain amount of risk. A 
better plan is to use turpentine as the middle layer and 
alcohol as the top layer. 

Sometimes cudbear and alkanet have been recom- 
mended for coloring the turpentine. The coloring mat- 
ter of the former, however, is nearly insoluble in the 
liquid, and the latter only slightly soluble. It is much 
better to use a resinous substance, such as dragon's 
blood, or one of the vegetable oleoresins, which are 
quite resisting to daylight, as, for instance, oleoresin of 
capsicum, which imparts a reddish to x'eddish-yellow 
tint; or oleoresin of male fern, which imparts a green- 
ish tint. — American Druggist. 

4 < • >» ! 

ArtlfStIc Photograpliy. 

One of the finest and most picturesque scenes yet 
produced by the camera is a flock of sheep, grazing on 
the campus in Central Park. There is a pleasing vari- 
ety in the attitudes of the animals, and although the 
number is large, each is a perfect portrait. The pic- ■ 
ture forms, a study for the artist. The negative was 
made by Mr. Henry J. Newton, member of the New 
York Society of Amateur Photographers, 
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TOBPEDO SWIMMEBS-OID AND NEW. 

For some days past the British war steamer Garnet 
has been lying at anchor in the harbor of New York, 
her oiHcers and crew the recipients of the usual hospi- 
talities accorded to visitors from friendly nations. In 
view of the various dynamite outrages that of late have 
been perpetrated, especially in London, it was rumored 
the Garnet was especially guarded with a view to pre- 
vent any secret attempt at injury to her hull. This 
rumor led Captain Paul Boy ton, the famous swimmer, 
to undertake a practical test of one of his theories. 
It has long been maintained by him that by 
his swimming suit he can approach any vessel, how- 
ever well guarded, and can fasten a torpedo to her 
bottom, and get away to a safe distance from which to 
view her destruction. He believes it hardly possible to 
detect him, and possible only after the work has been 
done. Torpedo warfare, conducted by the regular tor- 
pedo boat, is confessedly hazardous and costly. Seve- 
ral lives are exposed and several thousand dollars risked 
at each attempt. But Boyton's method of swimming 
out to a vessel, sinking underneath her, rising at the 
end that cuts the tide, and fastening his deadly and 
timed machine to her anchor chain, exposes only one 
life, risks only a few dollars of value, and accomplishes, 
with fifty times the certainty of any other scheme, a 
destruction sure, terrible, and complete. On the night 
of May 5 last the gallant Captain, who, by the way, is 
an Englishman, undertook to show to some of his 
friends the correctness of his assertions. According to 
the Tribune, he provided himself with the shell of a tor- 
pedo of the usual pattern, about two feet long, with 
clockwork at one end so arranged as to set it off five 
minutes after the machinery was started. It was loaded 
with little cracked stones instead of explosive material. 
It contained air chambers of sufficient size to float it 
easily, and was supplied with about ten yards of 
rope with which to tow it and to tie it up against the 
ship. The rope was slipped around the swimmer's 
foot, and he started off from the Staten Island shore 
toward the Garnet, half a mile or so distant. 

As the swimmer approached the war vessel, he ex- 
pelled the air from his suit and sank deep into the 
water, drifting with the tide under the ship, and reap- 
pearing near her anchor chains at the starboard bow. 
He reconnoitered gingerly about this perilous spot. 
If he was detected, the probability that they would 
shoot first and inquire afterward was fully impressed 
on his mind. He had no disposition to submit himself 
to this risk. He could hear the men in the bows 
whispering faintly, and the heavy plod, plod, of the 
watches on the decks. Finally he touched the anchor 
chain. He came nearer and nearer, and grasped it with 
his hand. Drawing his foot up, he undid the knot 
which had held the torpedo in tow, and carefully threw 
the rope over the anchor chain. He drew its end 
toward him, and tied it securely in three knots. Then 
he swam down to the torpedo, and placed it against 
the vessel on the starboard side just amidships. He 
shoved himself off. In five minutes more, had the 
torpedo been charged, the Garnet would have been 
blown up. 

This recent midnight prank of Boyton's recalls the 
attempt of Sergt. Lee, of the American army, to blow 
up Lord Howe's flagship Eagle in the same waters in 
1776. It is curious to note how closely that earliest at- 
tempt to use a submerged torpedo in actual warfare 
was imitated by Boyton, save that he was clad in rub- 
ber instead of oak, and loaded his torpedo with broken 
stone and an advertising card instead of gunpowder 
and means for ejjploding it. Both adventurers meant 
business, but not preciselj' in the same sense. 

Sergt. Lee operated a torpedo boat invented by David 
Bushnell, afterward captain in the patriotic army. It 
had been tried with some success experimentally, and 
gave promise of being useful in serious warfare. The 
first opportunity for such use was offered when the 
British fleet of 37 men of war and 400 transports took 
possession of New York harbor. The fleet lay in the 
lower bay, just inside Sandy Hook. 

From the description given of the Bushnell boat, it 
would seem to be more like a barrel than a boat. It 
was of oak, iron-banded, and only large enough for one 
person. When floating upright, the navigator's head 
was a little above the level of the water. By means of j 
two force pumps, worked by the occupant's feet, the 
vessel could be made to sink or rise in the water, by 
forcing water out or in, and so changing its specific 
gravity. Its progress horizontally was governed by 
two revolving paddles in front, turned by a crank in- 
side. The torpedo was fastened to the back of the 
boat by a screw, the release of which set in motion 
a clock connected with a gun-lock and flint. After the 
predetermined interval of time had elapsed, the 
clock would strike and ignite the powder. 

The torpedo carried by Lee against the Eagle was 
charged with 150 pounds of powder (some say 130 j 
pounds), and the clock was set to explode the charge in 
thirty minutes after the torpedo was placed. Lee was 
towed to the neighborhood of the fleet by a party in 
whale-boats, and then proceeded to attack the fleet 
alone. He succeeded in reaching the Eagle, a 64-gun 
ship, undetected, and spent a long time in a vain at- 



tempt to fasten the torpedo to her bottom with hooks 
and screws; a band of iron at the edge of the copper 
sheathing proving an especially serious obstacle. As 
daylight approached, he was compelled to leave the 
fleet and return to the city. Off Governor's Island he 
was intercepted by a British barge, when, to aVoid cap- 
ture, he exploded his torpedo, escaping from his pur- 
suers during the panic which the explosion excited. 

A Bushnell torpedo boat was used more successfully 
a year later in the harbor of New London, Conn., 
where a prize schooner, in charge of the man-of-war 
Cerberus, was blown up and destroyed. 

As an act of discourtesy to a friendly visitor, Boyton's 
prank has little to commend it. As a practical demon- 
stration of a new risk to war ships at anchor, even in a 
friendly port, it has a different and wider bearing. 
Bushnell's idea of matching one man against a ship 
may, after all, be the true one. It is obvious that one 
torpedo placer, able to swim Boyton-fashion on or 
under water, is much less liable to detection than a tor- 
pedo boat, and much less easily guarded against; for he 
could approach unseen and pass under the booms and 
networks which suffice to explode or ward off torpedoes 
of the usual sort. If Sergt. Lee's torpedo had been 
provided with a strong magnet, the strip of iron which 
thwarted him would have insured the success of his 
undertaking, and the use of torpedoes in naval warfare 
might have been hastened half a century, materially 
changing the current of more recent naval and politi- 
cal history. 



RELATIVE MEASXISEMEHIS, 

Every draughtsman, architectural or mechanical, 
knows the difficulty of making divisional spaces come 
out a complete whole; it is very difficult to complete a 
whole from subdivisions. Yet this is what modern 
practice in machinist work has accomplished — indeed, 
it is what the requirements of modern metal manipula- 
tion demand. 

It may be possible to divide a linear measure into frac- 
tional parts, and have these make a complete whole 
with ordinary mechanical appliances; but to make di- 
ameters of cylinders, their inside and outside dimen- 
sions, the same is a test of mathematical exactness. 
Yet this is done. At the testing department of a 
prominent machinist and tool-making establishment 
the integrity of the gauges was shown by some singular 
tests. The gauges for diameters are plugs and tem- 
plates of hardened steel. (Templates mean, in this 
connection, rings or disks with a bored and finished 
hole to receive the plug.) So closely are these fitted 
that a differing temperature corresponding with the 
warmth of the human body is sufficient to disturb the 
relative sizes. For instance, a template (ring) in the 
testing room, where a four-foot gas burner was lighted, 
was tested with a plug in a glass cabinet against the 
wall. The temperature of the cabinet as compared 
with that of the testing room varied eight degrees by 
thermometer, and yet the fits were so close that this 
variation affected the movement of the plug through 
the template. 

But the most exactive test of relative measurements 
were given with these plugs and templates. A tem- 
plate or ring of just one inch diameter of hole would 
receive a plug of exactly one inch, both being of the 
same temperature. Then it was suggested that the 
relative measurement should be tested, and two half 
inch plugs were introduced side by side, inside the one 
inch template or ring. Would it be believed that 
those two half inch plugs held the ring as surely as 
would have held the solid one inch plug! Yet this was 
proved by repeated tests. In fact, the impinging of 
the two half inch plugs on the inside diameter of the 
template ring and on each other's diameters represented 
only infinitesimal lines, but the bearing was perfect. 
Another test of exactness in divisional measurements 
was that of taking, at a chance, a template (or ring of 
hardened steel), that had an interior diameter of two 
and one-sixteenth inches. Trials were made to place, 
side by side, a one inch plug and one of one and one- 
sixteenth. It is wonderful to say that they fitted ex- 
actly! And a still stronger test was made with a tem- 
plate of the same size — two and one-sixteenth inches. 
The test was made by placing three plugs, one of one 
inch diameter, one of half an inch diameter, and one 
of nine-sixteenths of an inch, aggregating thirty-three 
sixteenths, or two inches and one-sixteenth. These va- 
rying plugs exactly filled the diametrical space in the 
template which a single plug was to fit. Such mea- 
surements as these are close enough for very fine work ; 
but they are demanded by the exactions of modern 
machinist production. 



During the month of April last the Patent Office re- 
ceived 3,159 new applications for patents, the fees upon 
which aggregated $100,640, and yet Congress refuses, 
session after session, to grant a sufficient appropriation 
to employ a large enough clerical force to keep up the 
business of the Office. This is the largest sura in fees 
yet received by the Patent Office, the nearest approach 
to it being in the month of March, 1888, when the fees 
footed up $99,515. 
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ELECAMPANE AS AN ANTISEPTIC. 

Among the familiar roadside weeds of the Northern 
States, the rough-stemmed, yellow-flowered elecampane 
is as conspicuous as any. Though less aggressive and 
troublesome than thistles, burdocks, and some others in 
the list of European migrants, the elecampane is re- 
garded with little favor by farmers, in spite of the well 
attested medical virtues of its roots. It is by habit a 
vegetable tramp — a weed; and with the least encourage- 
ment it has traversed every highway and by-road from 
Maine to the Mississippi, straggling into fields and 
meadows wherever suitable conditions of moisture and 
fertility promise for it, what all tramps go for, a plenty 
of easily acquired food. It was originally brought to 
this country as a garden or door-yard plant, partly for 
its gaudy flowers, partly for its utility in domestic 
medicine; but for many years it has been held in little 
esteem on either account, more through change of 
fashion, however, than for any fault of the plant. In- 
deed, it now appears that, like many another victim of 
popular neglect, the elecampane is worthy of restora- 
tion to public favor, and may in truth prove to be 
justly reckoned among the most useful of useful 
plants. 

In a recent issue the Lancet mentions a series of arti- 
cles which have appeared lately in a pharmaceutical 
pMBr of Barcelona, describing investigations which go 
to dem.onstrate that the chief active principle of the 
elecampane, helenina (from the systematic name of the 
plant. Inula helenium), is one of the most powerful 
antiseptics known, and at the same time free from the 
disagreeable odor of carbolic acid, which it might well 
replace. 

It is not clear whether helenina (as the Lancet spells it) 
is the helenin of Gerhardt (CsiHsiOs), obtained by ex- 
tracting the active principle of elecampane with hot 
alcohol, in the form of needle-shaped crystals fusing at 
72°, or the helanine of later chemists (CisHieOa), which 
results from repeatedly recrystallizing the crude extract 
and separating from it inula-camphor (CioHuO). The 
latter fuses at 64°; helanine at 110°. As thus purified 
helanine is described by Watts as colorless, inodorous 
crystals, nearly insoluble in water, and easily soluble 
in alcohol. In the U. S. Dispensatory this compound 
is described as intermediate in its properties between 
essential oils and camphor. Inula-camphor is isomeric 
with camphor, and strongly resembles menthol, or pep- 
permint-camphor^ now a fashionable remedy for head- 
ache. The essential oils nearly all possess the compo- 



their oxidation when exposed to light is a powerful and 
convenient means of producing ozone, giving them high 
value as disinfectants. 

Thus from what is well known of helanine and its 
allies, it is not surprising that it should be valuable as 
an antiseptic. The investigations first referred to seem 
to have been suggested by those of Dr. Korab, who found 
one part of an alcoholic solution of helanine suiHcient 
to arrest putrefaction in ten thousand parts of urine; 
also that a few drops of the solution immediately killed 
the organisms in ordinary infusions, and also in culti- 
vations of tubercle bacillus. 

The writer in the Bolettn Farmaoeutioo applied an 
alcoholic solution of helenina to slices of veal, which, 
though kept at a temperature of 28° C. (82"4° Fah.), re- 
mained sweet for ten days, or until completely dry. 
An egg beaten up with nearly a pound of water was 
treated with 5 grains of helenina in six times its weight 
of alcohol remained unchanged for six days at a tem- 
perature of 82°. Another egg similarly beaten up with 
water, without the drug, rapidly decomposed, and in 
twenty hours emitted a strong odor of sulphide of hy- 
drogen. When to this solution about 8 grains of 
helenina were added, the offensive odor quickly disap- 
peared, and the mixture underwent no further change. 

Similar experiments with urine, meat, and beaten-up 
eggs were made with carbolic, boracio, and salicylic 
acids instead of helenina; but much larger propor- 
tions of the acids were required to prevent putrefac- 
tion, and none of them was able to arrest putrefaction 
already begun, as the helenina had done. It was also 
observed that the aromatic smell of the materials from 
which the drug was extracted repelled all insects, even 
mosquitoes, from the house in which the experiments 
were made. 

The Lancet adds that helenina has proved valuable 
in surgery as an antiseptic when carbolic acid and all 
other agents had failed; also that it has been given 
successfully in malarial fevers, and tuberculous, infant- 
ile, and catarrhal diarrhoea; and that it is expected 
to form an excellent substitute for carbolic acid in the 
Listerian system of aseptic surgery. Possibly the 
power of the drug to kill low organisms is what has 
made it useful as an internal and external remedy 
in tetter, psora, and other diseases of the skin, as 
mentioned in the Dispensatory. In this country it has 
been chiefly used of late in chronic diseases of the 
lungs. It is said to be sometimes beneficial when the 
chest trouble is attended with weakness of the diges- 
tive organs or with general debility. The ancients em- 
ployed elecampane root very largely in medicine, and 
it would seem to be still more generally used in Europe 
than in America, If its alleged antiseptic and germi- 



cidal properties are confirmed by further tests, it is 
probable that the despised weed may rank the cinchona 
tree in sanitary and commercial importance. 

The clever definition, " Weed. — A plant whose uses 
are not discovered," thus receives a new and striking 
illustration. Who can tell how many other old weeds 
are awaiting new uses, to justify their persistence in 
living? 

Elecampane is a coarse-looking plant; the stem, ris- 
ing to six feet, is furrowed, branching and downy above. 
The radical leaves are very large and rough, with ser- 
rated edges. The upper leaves are smaller, and em- 
brace the stem. The flowers, which appear in July 
and August, are in heads, like sunflowers, and stand 
singly at the ends of the stem and branches. Their 
color is a golden yellow; odor aromatic. The stem is 
renewed every year; the root is perennial. The fresh 
root is very thick and branched, having whitish cylin- 
drical ramifactions with thread-like fibers. The out- 
side is brown; within, the root is whitish and fleshy. 
The agreeably aromatic odor of the root is increased 
by drying. The roots are dug in the fall, and are best 
in their second year; when older, they are apt to be 
woody. The dried root can be procured in almost 
every drug store, and might be worth trying as an 
agreeable and possibly efficient means of keeping 
apartments free from flies, mosquitoes, and other in- 
sects. The ozonizing power of the odor is likely to be 
valuable also in helping to destroy bad smells, even 
if the active principle should be less efficient than the 
Spanish authorities aiHrm in preventing putrefaction 
and like unsanitary processes. 

It may be worth while also to encourage the growth 
of the plant around outhouses, ditches, and drains, 
instead of the now fashionable but coarser and less 
efficient sunflower, for the purifying of the air and the 
prevention of malaria. 

i^ < « > ^ 

FACTS ABOUT CHOLERA. 

The original arrival of epidemic cholera upon this 
continent is by most authorities set down as June 3, 
1832, when the ship Carricks arrived with emigrants 
at Grosse Isle quarantine station in the St. Lawrence. 
A score of years later, however, during another visita- 
tion of cholera to these shores. Dr. Westervelt, the then 
Health OiHcer of the Port of New York, acknowledged 
that in 1832 cholera had arrived at the port of New 
York in infected ships prior to its outbreak upon the 
St. Lawrence, but that for prudential reasons the facts 
iuuIlieen_supLpxagsed by the Board of Health. " The 



sick," he said, "were cared for in the quarantine hos 
pital, and the well emigrants were shipped rapidly from 
the city." The infection was brought from the St. 
Lawrence by emigrants into New York State, and met 
the line of infection then advancing northward from 
New York city. Thence it was spread here and there 
throughout the country. 

In 1848 the cholera was brought hither by two ships, 
the one arriving at New York, the other at New 
Orleans. Both ships came from Havre, which was re- 
garded as free from cholera, and both ships had a clean 
bill of health. A portion of the emigrants aboard 
these vessels came, however, from infected places in 
Hungary. Very excellent circumstantial evidence that 
the cholera germ may readily be carried safely for 
thousands of miles in the luggage of emigrants is fur- 
nished by the reports of the masters of these two ves- 
sels — the Swanton, bound for New Orleans, and the New 
York, bound for New York city. The first says there 
was no cholera aboard his ship until, an unusually hot 
wind having begun to blow, the emigrants overhauled 
their luggage for thin clothes; and the master of the 
second ship says that it was while the emigrants 
aboard were searching their dunnage for thick clothes 
to withstand a sudden cold blast that the first symp- 
toms of the disease first appeared. 

During the years 1851, '52, '58, and '54, cholera broke 
out in several parts of the country, being in every in- 
stance directly traceable to the luggage of emigrants 
coming from infected portions of the Old World. 
Toward the end of October, 1865, the steamer Atalanta 
arrived in the port of New York from Havre with six 
hundred passengers, among whom cholera was raging, 
and the Hermann arrived a few days later under simi- 
lar circumstances. Cholera was then raging in both 
Marseilles and Paris, and all these passengers had come 
thence. A nurse on the hospital ship at quarantine 
visited Ward's Island, and in eleven days there were 
thirty-one attacks and eighteen deaths. This made 
the time of traveling for the cholera germ only nine 
months from Bombay to Ward's Island via water and 
land routes. 

Dr. McClellan, in his narrative of the epidemic of 
1873, says: " Three distinct outbreaks of cholera oc- 
curred at widely remote points in the United States 
from poison packed and transported in the effects of 
emigrants from Holland, Sweden, and Russia. 

" These people and the vessels in which they were car- 
ried had been perfectly healthy, and the people re- 
mained so until their goods were unpacked at Carthage, 
Ohio, at Crow River, Minn., and at Yankton, Dak., re- 
spectively. Within twenty-four hours after the poison 
particles were liberated, the first cases of the disease ap- 



peared, and the unfortunates were almost literally 
swept from the surface of the earth." 

As to the intensity of cholera, a very excellent au- 
thority, Libert, says: 

" Nothing can be more capricious than the variation 
in the intensity of cholera in different places and at dif- 
ferent times, even at different times in the same places. 
An imported case may end in a local attack, confined 
to a single room or house; even a simultaneous importa- 
tion of a number of cases at different points may ex- 
haust itself in a number of local epidemics, while at 
other times a single case suflBces to swiftly produce an 
epidemic or even a raging pestilence." 

A careful study of previous epidemics shows that 
there is little danger from that which, like rags, must 
pass under customs inspection. It is the emigrants 
themselves, and especially their luggage, which should 
receive the most attention; and from the evidence at 
hand it may safely be laid down as uncontrovertible 
that as long as this dunnage, or even a part of it, is per- 
mitted to enter the country during the prevalence of 
epidemic cholera abroad, we may at any moment ex- 
pect to hear of its outbreak here, if not at the port of 
New York, at other points whither emigrants landed 
here have been dispatched. 

^ ( t ) > . 

on In storms at Sea. 

The Hydrographic OiHce of the Navy Department 
has for several months been engaged in collecting data 
to determine under what circumstances the use of oil is 
most efficacious in diminishing the danger of breakings 
seas during gales of wind. When sufficient data have 
been collected, it is proposed to issue a pamphlet giving 
such directions in regard to the use of oil as common 
experience of seamen may determine to be best. 

The following are among the most striking of the 
accounts recently received: 

In November, 1881, the steamship Venice, from 
Savannah to Europe with cotton, while running before 
a heavy northwest gale was boarded by a tremendous 
sea. The captain determined to heave to, and men 
were stationed to pour oil down the closet chutes for- 
ward and to throw waste, soaked in oil, to windward. 
The vessel came round without shipping any water. 
As she kept falling off, it was concluded to put her 
again before the sea, which was done without trouble, 
and it was found that she kept perfectly dry as long as 
the oil was used. Again, in January, 1884, while cross- 
ing the Atlantic to New York, after running before a 
northwest gale for some time, she was laid to without 
difficulty or danger by using oil in the manner stated. 

Captain Ritchie, of the English steamerfern Holme, 
while on his last voyage from Baltimore to Shields used 
oil bags while running before a west-southwest gale. 
He hung one over each side, just forward of the bridge, 
and they prevented the ship from taking water on deck. 

First Officer W. Maltjen, of the (rerman steamer 
Colon, in December, 1884, used oil bags with remark- 
able effect. Two bags filled with boiled oil were hung 
over the bow. The oil spreading over the surface pre- 
vented the waves from breaking, and the ship rode 
quite easily during the continuance of the gale. 

Captain Jones, of the British steamer Chicago, while 
rescuing the crew of the brig Fedore, used oil with best 
results. It was blowing a heavy gale, with very high 
seas. The Chicago ran to windward of the Fedore, and 
during a lull, oil having been poured on the water, the 
port lifeboat was successfully launched and started. A 
can of oil was taken in the boat, and by using this the 
seas were kept down in the immediate vicinity, though 
they broke in masses of foam a short distance away. 
As the boat approached the Fedore, the crew of 
that vessel poured oil on the water, which so calmed 
the sea that the boat got alongside and rescued the 
shipwrecked crew without sustaining any injury. About 
half a gallon of oil was used by the boat during her trip. 

The brig P. M. Tenker, Captain Charles Barnard, 
New York to Cuba, in 1872, encountered a northeast 
gale when four days out. Several heavy seas came on 
board, doing great damage. A small bag, with holes 
punched in the bottom, was filled with oil and hung 
over the stern. The oil prevented the seas from comb- 
ing, and the vessel ran for several hours with dry decks. 



The Ornlthorhynclins. 

In the SciBNTiFic American" of March 15, 1884, ap- 
peared illustrations and a very interesting description 
of this queer little animal with an unpronounceable 
name, prepared by Mr. L. P. Grataoap, an attache of 
the American Museum of Natural History in this city. 
Doctor H. A. Ward, collector of zoological specimens, 
has recently returned from Australia, where he has 
been in behalf of the museum, and brought back thirty 
of the ornithorhynchus. This strangeanimal is the con- 
necting link between birds and mammals. It looks 
like the beaver, but instead of having hair on its back 
it has scales, and in place of scales on its tail it has hair. 
This in itself would not constitute a missing link, but 
after long investigation we find, says Doctor Ward, 
that it lays an egg like a bird, but suckles its young 
like a mammal. Its habits are like the beaver's, but it 
is an utterly heterodox creature, and entirely the most 
unnatural known. 
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SASH COBD FASTENEB. 

The aecompanying engraving shows a sash cord 
fastener recently invented by Mr. Wellington H. Christ, 
of Pine Grove, Pa. On a plate secured by screws in 
a recess made in the sash bar a short distance from the 
upper end are formed two flanges, the lower one of 
which has an aperture to receive the lower end of the 
shank of the cord holder, whose upper portion enters 
an edge slot in the upper flange. The cord holder has 
opposite side arms which engage the upper flange for 
supporting the sash by weights. The sash cords are 
attached to cord holders by being passed into the up- 




CHBIST'S SASH COBD FASIENEB. 

wardly tapering hollow thimbles of the holders, which 
connect by arms with the shanks of the holders so 
that a space is provided between the thimbles and 
shanks to allow the ends of the cords to be drawn 
downward for taking up the slack at any time. The 
ends of the cords are knotted or frayed and tied with 
twine to prevent them from being pulled through the 
thimbles. When the stop head of the window frame 
is removed, the cord holders may be readily taken out, 
and as they are too large to run through the sash pul- 
leys, they form stops which prevent the cords from 
passing into the weight boxes. The plates and cord 
holders at each side of the sash may be connected and 
disconnected by any ordinary person without using 
tools of any kind, and the connection of the cords with 
the sashes when the cord holders are set in the plates 
is in every way secure. 

•»<•>♦ — 

CABPET STEETCHEB. 
By means of the simple and inexpensive device here- 
with illustrated, one person can easily stretch a carpet 
of any size. A rack sliding in a box engages with a cog 
wheel mounted on a shaft carrying a lever provided 
with a hook pawl engaging with the teeth of the wheel. 
On the outer end of the rack a plate is held by a screw 
passing through a longitudina,l slot. Pivoted on this 
plate is a top clamping plate, the rear end of which 
rests above a head formed on the end of the rack. Piv- 
oted on the end of the box is a pawl, which locks and 
holds the rack in place after the carpet has been 




DU SOUCHET'S CABPET STBETCHEB. 

stretched. The construction of the stretcher is clearly 
shown in Fig. 2. 

_ Extending from the rear end of the box to the oppo- 
site wall is a brace made of two pieces of wood, of any 
desired length, either end of which will fit in the box. 
These pieces are so held together at each end by bands 
that they will slide past ■ each other, and. may be 
stopped at any place by means of a thumbscrew in one 
of the bands. The rod is fastened in the end of the box 
with a pin through the box and rod. By means of this 



extension bar the stretcher may be braced agains tthe 
opposite wall, no matter what the dimensions of the 
room may be. The edge of the carpet is held between 
the clamping plates, and is stretched by the outward 
movement of the rack, which is effected through the 
lever and pawl acting on the cog wheel. As the carpet 
offers some resistance, the bottom clamping plate will 
be moved slightly in the opposite direction until the 
end of the slot strikes the screw. This movement 
presses the head on the end of the rack against the un- 
der side of the inner end of the top plate, the outer end 
of which is pressed closely against the carpet, which is 
thus held securely. This carpet stretcher was designed 
by Mr. O. C. Du Souchet, of Warsaw, 111. 

< I » I » 

Waste Heat from Furnace Chimneys. 

The American Engineer says that one of the favorite 
schemes of inventors is to utilize the waste heat from 
boiler furnace chimneys before it leaves the chimney. 
Inasmuch as the heat of the gases must at least equal 
the temperature of the steam in the boiler, the editor 
concludes that only to be waste heat which cor- 
responds to the excess of the temperature of the 
gases above that of the steam. In boilers properly 
set, with proper chimney and flue proportions, and 
working with economy, this excess of temperature is 
probably measured by 50' Fahr. Since the efficiency 
of good boilers equals almost 70 per cent, and this im- 
plies, besides other losses, the escape of gases at say 
400° Fahr., it becomes at once apparent that a reduc- 
tioii of this temperature to say 350° Fahr., for instance, 
by abstracting the 50° Fahr. for heatiag-exhaTUst-steftjii;- 
cannot signify a very great saving. 

Still, it is the most common thing to hear of the 
placing of devices, such as coils of pipes through which 
exhaust steam travels, over the top of the boiler to util- 
ize these 50° of heat, and marvelous economy is claimed 
as the result. Considering the fact that many boiler 
manufacturers have begun to doubt the efficiency of 
the return of the gases (of reduced temperature after 
passing through the tubes) over the top of the boiler, 
it is scarcely probable that there is much economy in 
not only doing this, but allowing in addition sufficient 
space for the refrigerating coils of pipe. The latter, it 
is true, may abstract some heat from the gases, but 
since they obstruct and cause frictional eddies, their 
employment necessitates not only larger flue but also 
greater chimney area. On the whole, it is exceedingly 
doubtful if the use of coils for heating exhaust steam 
in this way contributes to true economy and is good 
practice when the chimney is properly proportioned. 
Of course where, the gases pass off at much higher than 
normal temperature, and the chimneys have been built 
larger than necessary or desirable, such expedients may 
contribute to economical working, though as a rule 
correction of the blunder proves the most effective 
remedy. A similar plan of extending the rear end of 
the boiler of locomotives to accommodate coils con- 
taining feed water has been proposed recently, but 
the obstruction proved so great as to make the at- 
tainment of proper draughts very doubtful. A further 
objection to this class of devices is that in a short time 
the carbonaceous deposits on the coils make the heaters 
themselves as such ineffective. 



CABLE BAILWAY BBIP. 

Passing through lugs upon the adjoining faces of the 
two jaws of the grip, and through the enlarged lower 
end of a heavy vertically arranged bar, is a strong 
pivot upon which both jaws are free to swing while 
held securely to the bar. At the lower end of the in- 
ner faces both jaws are provided with series of rollers 
(Fig. 3), which are journaled by eccentrically placed 
end pins in suitable bearings, so a§ to range vertically 
and at right angles with the pivot pin. At the lower 
end of the bar is a roller, which holds the cable down 
in place between the opposite grip rollers, should the 
cable tend to rise. Sliding upon the bar is a wedge 
connected by rods at each side with a head frame, also 
sliding on the bar. The upper ends of the side rods are 
threaded to receive bolts above and below the frame, 
so that the wedge may be adjusted vertically with re- 
lation to the gripping jaws and the lever, as may be 
required. The end of the lever is connected with the 
bai', and a link connects the lever with the frame, so 
that as the lever is moved the wedge is correspondingly 
moved to close the jaws, and cause the opposite rollers 
to grip the cable and allow the jaws to open to release 
the cable. A downward movement of the lever and 
wedge forces the opposite rollers toward each other to 
grip the cable; as the wedge is lifted, springs force the 
jaws apart. One of the upper corners of the bar is 
prolonged and slotted for the entrance of the lever to 
lock it sidewise for greater security when lowered. The 
grip is held in any suitable manner to the frame of the 
car. It is evident that as the opposite rollers are tight- 
ened upon the moving cable by the action of the wedge, 
they will be turned by the cable on their eccentrically 
placed pivots, and so have a cam-like action on the 
cable to tighten on it gradually and without violent 
shocks. Further particulars regarding this grip may 
be obtained from the inventor, Mr. John H. Parkin- 
son, of Bodie, Cal. 



WIBE FENCE TOOL. 
The simple, efficient, and inexpensive tool herewith 
illustrated is for use in stretching wires along the posts 
in setting up wire fences. The front side of the stock, 
A, has formed in it a recess, at one end of which is piv- 
oted a vise jaw, B, which is slotted at its other end for 
the passage of the screw pin, C. The stock is slotted 
to allow the screw pin to swing back clear of the end 
of the jaw, to allow the latter to be opened to permit 
the wire to be passed between the jaw and stock. On 
the screw pin is a handle nut by which the jaw is 
brought down tightly to hold the fence wire. About 




BABBON'S WJBE FENCE TOOL. 

beneath the center of the jaw a -^-shaped groove is cut 
in the face of the stock, so that when the wire is to be 
drawn, as in Fig. 1, it will be passed into the upper 
half of the groove, so as to draw over the corner of this 
part; when the wire is to be stretched the other way, it 
is passed into the lower half of the groove, to draw over 
the lower corner at the opposite edge of the stock. To 
protect the tool and insure a good hold, these corners 
are provided with wear plates. With these reversely 
inclined grooves there is no danger of the wire slipping, 
and when one of the wires of the fence has been 
stretched, the next wire can be stretched in the oppo- 
site direction, thus permitting the work to be carried 
on from both directions, thereby saving time and pre- 
venting the loosening of the posts by the pull of the 
wires when all are drawn in one direction. 

The cutter, D, attached to the stock, normally springs 
out from the side sufficiently to admit the wire between 
its edge and a suitable plate let into the stock, so that 
a blow of a hammer on the cutter head will cut off the 
wire. The splicing bar, E, is held in a socket of the 
stock as shown in Fig. 2. When in use, one end of the 
wires is passed through the hole, and the bar placed 




FABEINSON'S CABLE BAILWAY 6BIF. 

against the wire (Fig. 1), and turned to coil the end, 
the wires being held meanwhile by the vise jaw. When 
that coil is finished, the end of the wire around which 
it is made is twisted around the other wire to form the 
completed splice. Fig. 3, the wires being shifted in the 
vise and the bar worked at the other side of the stock 
while making the second coil. The hole having a side 
opening is used with barbed wires. 

This invention has been patented by Mr. J. B. Bar- 
ron, P. O. box 131, Topsham, Maine. 
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COURSE READING ATTACHMENTS FOR TRANSITS. 

This improvement is probably the most important 
one made in surveying instruments since the invention 
of the transit, some fifty years ago. The great source 
of error, in producing meander or preliminary lines 
with either a transit or a compass, has always been in 
the necessity of calculating the course of each line, by 
either adding or subtracting the deflection angle to or 
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NIXON'S COURSE READING ATTACHMENT FOR TRANSITS. 



from the preceding course. Especially are these calcu- 
lations liable to error when the addition or subtraction 
of the deflection angle will put the course of the new 
line into another quadrant from the one in which the 
preceding course was located. Every engineer of any 
experience knows the great loss of valuable timfc and 
the annoyance often caused by errors of transit men in 
calculating courses. 

The inventor of this improvement, Mr. T. !<. Nixon, 
of Tacoma^ Washington Territory- has had extensive 
experience in transit work, and after some study con- 
trived this simple but valuable improvement. Any 
one can understand the working of \he instrument by 
a glance at the illustrations. The course ring. A, can 
be revolved upon the lower plate, or can be clamped 
to it at any desired point. This ring is divided into the 
different quadrants, and graduated so as to read by the 
vernier exactly the same as the vernier reads upon the 
outer circle, which circle is graduated from up to 
180°, just the same as the old style of instrument. 
Therefore, instead of deflecting an angle upon the 
outer graduated circle each time and making the calcu- 
lation of the course, with this instrument the zero of the 
vernier is set at the course of the back sight, and then 
when the upper plate is undamped and the telescope 
directed to the forward tack and the upper plate again 
clamped, by a look at the vernier and course ring the 



new course is read at once correctly, down to the finest 
graduation of the instrument, no matter whether it is 
known which way the deflection was made or not. 

The revolving movements of the ring. A, are accom- 
plished by means of the pinion, D, which is rigidly 
mounted on a spindle extending through the lower 
plate, and provided at its lower end with a thumb 
wheel, Gr, by which it may be readily turned. The 
ring. A, may be clamped in any po- 
sition by turning the jam nut, F, 
so that it will bear against the piate. 
The vernier, B, is attarfied to the 
upper plate, and i.s fitted to travel 
immediately outside of the ring. A, 
and inside of a graduated circle, C, 

Oof the lower plate. The vernier is 
' graduated to read minutes or half 

minutes, as desired, and the gradu- 
ation extends to both edges, so that 
it will read precisely the same angle 
upon either the course ring or the 
circle, C. 

The Nenr Orleans Exposition. 

The attendance at this great 
show, although still far below what 
its projectors, and probably most 
of the exhibitors, had anticipated, 
has been materially greater for a 
month or so past than it was pre- 
viously. But now the warm wea- 
ther is coming on, always so trying 
in New Orleans, and the date set 
for the closing of the exhibition is 
near at hand. The managers, how- 
ever, have been making an effort 
to have the exhibition reopened 
next fall. With this view they 
have determined to solicit the gov- 
ernment to allow the national ex- 
hibits to remain, and to station a 
detachment of United States soldiers in charge of 
the buildings and grounds during the summer, trust- 
ing in this way to keep the most of the other ex- 
hibitors, and make the expense of continuance merely 
nominal. 

< ( I > » 

TRIPLE EFFECT APPARATUS. 
The accompanying engraving, prepared from a pho- 
tograph, represents a triple effect apparatus, designed 
in the latest and most approved manner — the result of 
a long experience. The apparatus is shown connected 
to a patent air pump with condenser. It was manu- 
factured by the Haslam Foundry Engineering Co. 
(Limited), Derby, and is of a type of which several have 
been made by that firm for sugar estates in Java and 
elsewhere. The commercial results have, in all cases, i 
been most satisfactory to the purchaser. 

The advantages of the triple effect apparatus are now | 
generally admitted to be of the highest importance on | 
all large sugar estates where economy of fuel is of great i 
consideration. The mode of working the apparatus is 
as follows: Exhaust steam, collected from various en- 
gines working in the factory, enters the heating space of 
the first pan. The steam boils the cane juice; the vapor 
from the juice passes to the heating space of the second 
pan, producing a second ebullition; the vapor from the 
cane juice in the second pan passes to the heating space 
of the third pan, producing a third ebullition. The 
vapor from the third pan is drawn off by the aid of a, 
powerful air pump. We thus obtain a high vacuum, 
which reduces the boiling point and enables the con- 
centration to be carried on at a very low temperature. 
The apparatus is so constructed that the pans may be 
worked as single vacuum pan or as a double effect ap- 
paratus in case of need. These advantages will at once i 
be apparent to all estate owners who are interested in 
high-class machinery of this kind. 



RAILROAD SIGNALING APPARATUS. 

Along the side of the track and at suitable distances 
apart are set posts (Fig. 3), at the forward sides of 
which are the outer ends of levers, pivoted at a little 
distance from their inner ends to supports attached to 
the ends of the ties. The levers are at right angles 
with the track, and with their inner ends so near the 
rails as to be struck by the treads of the wheels of pass- 
ing engines, and pressed downward, raising their outer 
ends. The outer ends of the levers are connected by 
rods with the outer ends of crank arms, attached to 
the ends of short shafts in bearings in the upper ends 
of the posts. To the shafts are attached signal arms, 
which, when displayed, project horizontally toward the 
track, and when withdrawn hang vertically. To the 
shafts, and projecting in opposite directions from the 
signal arms, are attached pairs of arms carrying color- 
ed glass plates which, when swung down, rest at each 
side of lamps. To the shafts are also attached single 
tooth ratchet wheels (Pig. 2;, the teeth of which, when 
the signals are displayed, engage with teeth formed 
upon lever pawls pivoted to the posts, and which hold 
the signals securely in place when displayed. The 
pawls are held against the wheels by weights suspend- 
ed from their rear ends, and which are of such weight 
as to only slightly overbalance the forward ends of the 
pawls. These ends of the pawls are secured to the ends 
of ropes passed around a pulley near the base of one 
post, and then around a pulley on the next forward 
post, and their other end fastened to the connecting rod 
of the forward post. 

As the engine reaches each post it operates the lever 
and displays the danger signal on that post, and at 
the same time trips the lever pawl on the next preced- 





BAUMBACH'S RAILROAD SIGNALING APPARATUS. 

ing post, and allows the signal on that post to drop out 
of sight. Abov.e the outer parts of the levers are placed 
springs, which prevent those parts from being raised 
too high, and also prevent too great a jar when the 
outer parts are struck by the wheels. This invention 
has been patented by Mr. Emil Baumbach, of 341 
Broadway, New York city. 
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Perfumes of the Orange. 

From the orange. Citrus aurantium and C. bigara- 
dia, are obtained five distinct and valuable perfumes: 
1. The true orange flower essence, obtained by digest- 
ing the flowers with lard. 3. Oil neroli petale, or oil 
neroli higarade, by distilling the flowers of the sweet 
and bitter orange respectively. 3. Oil neroli petit 
grain, obtained by distilling the leaves and unripe 
fruit. 4. Oil orange of Portugal, obtained by rolling 
the fruit in a metal cup covered with spikes on its inner 
surface (known as ecuelle), which wounds the rind, and 
causes the essence to flow from the oil glands. 5. Com- 
mercial oil of orange, obtained by expressing or distill- 
ing orange peel. 



Paper Slippers. 

Paper slippers are the latest form in which paper is 
introduced in new inventions. An Englishman has 
patented a system of manufacturing slippers, sandals, 
and other coverings for the feet out of paper. Paper 
pulp, or papier mache, is employed for the upper, which 
is moulded to the desired form and size, and a sole is 
provided made of paper or pasteboard, leather board, 
or other suitable paper material, which is united to the 
upper by means of cement, glue, or other adhesive 
material. The upper is creased, embossed, or perforat- 
ed at the instep and sides, which renders them some- 
what pliable, and prevents their cracking while in use. 
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A Sunken Continent In the Pacific. 

The fact is quite generally conceded among scientists 
that the probabilities are strongly in favor of the sup- 
position that there formerly existed a large island, of 
continental dimensions, between the West Indies and 
the western coast of Africa. This continent is supposed 
to be the "Atlantis" of the ancients, whose recent 
discoveries point to the further probability that there 
also once existed a similar continental area of land in 
the Pacific Ocean, between the west coast. of South 
America and the present Australian continent, as it is 
sometimes called. 

At a recent meeting of the Academy of Sciences of 
San Francisco, Captain Churchill read a very interest- 
ing paper in relation to this matter. . His paper referred 
especially to the gigantic sculptured figures still to be 
seen upon Easter Island, and evidently the work of a 
different race than that which now inhabits the island, 
and one much more numerous, since the works referred 
to are on too large a scale to have been constructed ex- 
cept by many hands. He argued that a vast continent 
once existed where there is now nothing but a waste 
of ocean, dotted with countless isles and islets of 
varying size and character, the majority showing in 
their formation the traces of that former volcanic 
action which either upheaved them from the depths of 
the sea or shattered and sunk the continent of which 
they are now the only vestige. Easter Island, it is 
believed, was once the home of a population number- 
ing many thousands, of whom scarcely any now remain. 
Besides dwelling upon the sculptured figures to be 
found there, Captain Churchill laid much stress upon 
the hieroglyphic tablets of wood discovered upon 
Easter Island, and which are the only instance of a 
written language in Oceanica. He thought sufficient 
attention had not been given them. 

From other sources we learn thaf a German govern- 
ment vessel recently visited that island, and made a 
large collection of prehistoric remains, and made 
copious notes of other matters of scientific interest. 
The German government, it is understood, are making 
preparations to send another expedition to Easter 
Island with a corps of scientists and engineers to ske'tch 
the island, surveying the ground, and to make plans 
and sections of the prehistoric buildings and ruins. 

Our own government has also taken steps to secure 
some of these valuable remains representing the prehis- 
toric and known races of this hemisphere. Instruc- 
tions have already been sent to Admiral Upshur, in 
command of the South Pacific squadron, to send one 
of his vessels on a cruise in the direction of Easter 
Island, and to make such explorations, collections, and 
reports as he may think important in the interests of 
his government. The Government of France is also 
turning its attention to this island, with a view to the 
establishment of a protectorate. 

It is reported in the accounts given by the German 
vessel that the island, which is small, is strewn with large 
stone images and sculptured tablets. The inhabitants 
of the island know nothing about the remains, and 
even tradition gives no account of a people living there 
when their ancestors arrived. — The Jewelers^ Journal. 



Ijauncli of tlie Mersey. 

The first of a new class of British "protected -jor- 
vettes " intended to act as swift cruisers, was recently 
successfully launched from the Royal Dockyard at 
Chatham. 

Designed as an armed cruiser for service in which her 
usefulness and her own safety upon occasion will de- 
pend upon her speed and ability to maneuver rapidly, 
the Mersey is fitted rather for attack than defense. Al- 
though she might not be able to do much mischief to 
a fort or a first-class ironclad, her armament, including 
two 8 in. and ten 6 in. breechloading guns, torpedoes, 
and ram, would make her a formidable opponent for 
any unarmored ship. The guns will be disposed so as 
to give the power of firing with the greatest possible 
effect while maneuvering. The two large guns are to 
be pivoted, one on the forecastle and one on the poop. 
On either side, fore and aft of amidships, are two pro 
jections or spoiisons, and in each of these one of the 6 
in. guns is to be placed, the others, three on a side, 
between the sponsons, increasing the effectiveness of 
her broadside fire. Long ports in the forward sponsons 
permit the guns to be trained 4' across the bow and to 
an angle of 60° abaft, giving a lateral range of 154°, while 
they may also be fired with a depression of 7° or at an 
elevation of 30°. The after sponsons admit of an equal 
range of fire. These guns carry their own shields for 
the protection of the gunners. She is also to carry one 
9 pounder and one 7 pounder boat and field gun, a 1 in. 
Nordenfelt, and two 0-45 in. Gardner guns. Whitehead 
torpedoes will be carried, and provision is made for dis- 
charging them either above or below water on each 
broadside. Except for the steel faced armor, n in. 
thick, protecting the conning tower, and the steel pro- 
tective deck plating, 2 in. thick where it is horizontal 
and 3 in. thick where it slopes downward across the 
coal compartments at the sides, the Mersey is unar- 
moi-ed. The authorized complement of coal is 500 tons. 
Her engines, of the horizontal compound pattern, are 
to be of 6,000 indicated horse power. She is provided 



with twin screw propellers, 'and it is anticipated that 
her speed will be 18 to 19 knots an hour. The princi- 
pal dimensions of the ship are: Length between per- 
pendiculars, 300 ft.; extreme breadth, 46 ft.; mean 
draught of water, 17 ft. 9 in. ; load draught amidships, 
19 ft.; load displacement, 8,600 tons. Her crew will 
number 300 officers and men. 



THE CYCLOSTYLE. 

The cyclostyle is one of the latest of the several pro 
cesses which have been invented for reproducing manu- 
scripts and drawings. In it, the stencil has met with 
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a new application, and one which produces excellent 
results. The apparatus consists in a plain walnut 
board provided with a zinc writing tablet. A double 
frame, also of walnut, fits snugly around the zinc, 
having its under frame hinged to the board at one 




Figr 1. 

side. The upper frame being removed, a sheet of thin 
waxed paper is placed on the tablet, as indicated in 
Fig. 1. The frame is then replaced and locked to the 
underneath one, as shown in Fig. 3. In this manner 
the paper is securely fastened in the frame, the same 




Fig. 8. 

as in an ordinary drawing board, and the instrument 
is ready for use. The cyclostyle pen consists of a tiny 
wheel made of an alloy of iridium and palladium, and 
having sharp cutting edges on its circumference. This 
is pivoted to a steel bar attached to a wooden handle. 




Kfc. 3. 

The pen is used just^the same as cne ordinary form, 
except that slightly great pressure is exerted. As it 
passes over the surface of the waxed paper, the little 
wheel revolves, turning in the direction of the writing, 
and leaves a series of minute perforations, so close to- 




Fig. 4. 

gether that the line traced appears continuous. When 
the writing is completed, a piece of ordinary writing 
paper, preferably unglazed, is placed under the waxed 
paper and on the zinc tablet. An inking roller is 
then passed over the waxed paper, as represented in 



Fig. 3. A quickly drying printer's ink is used. On 
lifting the frame, a clear and exact reproduction of the 
writing is found on the sheet underneath, as shown in 
Fig. 4. This copy has the decided advantage of being 
in black ink, and possessed therefore of all the appear- 
ance of a written letter. As many as two thousand 
copies can be obtained from the one writing, and at a 
rate of from four to five hundred an hour. The new 
process has met with a very favorable reception. It 
is already in use by several government departments 
and by many firms and corporations. At the office of 
the Cyclostyle Company,' 153 Broadway, quite an inter- 
esting scrap book is on exhibition, illustrating a great 
variety of manuscripts and sketches reproduced by 
this process. 



Native Mercury In IiOUlslana. 

Native mercury has been recently discovered in a 
locality where its presence has hitherto been unsus- 
pected. At " Cedar Grove " plantation, in Jefferson 
Parish, Louisiana, on the west bank of the Mississippi, 
ten miles above New Orleans, native mercury occurs 
in small globules disseminated through the alluvial 
soil. These globules vary in size from a microscopic 
pellet to a BB shot used for sporting purposes. They 
seem to be thoroughly admixed in the soil, and al- 
though more abundant within a limited area, are 
found for a distance of 1,300 feet. Beyond this (Ss- 
tance, the limited time at my disposal did not allow 
me to investigate, but the appearance of the soil seems 
to indicate that the metal is gathered around a cer- 
tain center, and gradually disappears as the distance 
from this center increases. 

The apparent center lies about 300 feet from the 
Mississippi River in an orange orchard, where, also, a 
number of live oaks are in luxuriant growth. The 
presence of this mercury has been noticed for a num- 
ber of years, during the operations of plowing and 
ditching, but has never, to the writer's knowledge, 
been officially reported to the scientific world. 

The writer took two negro men, with spades, to the 
locality, and obtained several specimens of the soil, 
one to five feet below the surface. He also washed out 
on the spot, from a small wash tub full of earth, about 
two or three ounces of the native element. An analysis 
of two triturated specimens of the half dried earth 
was made with the following results: 

1. Weight of soil, 500 grms. Wt. Hg, 1-4652 grms. p. c. 0-0029-^ 
a. " " 500 " " 1-4687 " 0-00894- 

Total, 1 kilo. Total, 8-9339 " mean, p. c. 0-002934 

Giving a mean poreentago of mercury of 0-003934 
per cent. The soil is all alluvial, and for a depth of 
35 feet is as follows: 

1. Surface, mercury bearing stratum, six feet thick. 
A sandy soil containing blue clay and a vegetable 
mould. 

2. Stratum of blue clay 6)^ feet thick. 

3. Similar stratum to surface, but containing no 
mercury, six feet thick. 

4. Stratum of blue clay 63^^-1- feet thick. 

It is not known how much deeper the fourth stratum 
extends. In none but the upper stratum of alluvial 
soil does mercury occur in sufficient quantity to be 
perceptible to the naked eye. 

The large quantity of mercury, the great area over 
which it is scattered, the situation above the most 
frequented resort of commerce, the protection from 
overfiowing by levees, and the absence of any appear- 
ance or history of any large cargo of mercury being 
wrecked in that vicinity, make it extremely improba- 
ble that such results could have been effected by the 
agency of man. — E. Wilkinson, American Journal of 
Science. 

♦ < » > » 

French and Engfllsh Timber Flooring. 

We can and do frame fioors most effectively by car- 
pentry alone, whereas the French do the work in 
framing their floors so badly that no important bear- 
ing is, or indeed may be, trusted by them to the fram- 
ed joint, dog-nailed stirrup straps of iron being always 
brought in aid. But the common practice with us, 
who can and do frame floors well, is to use single or un- 
framed floors, which carry the weight and the vibra- 
tion to which floors are exposed into the walls over 
voids as well as over solids; while, on the other hand, 
the French almost invariably frame their floors to or 
upon girders, by means of which the floors are brought 
to bear upon the solids of the walls. The walls are thus 
not only less exposed to vibratory action, but are both 
tied together and strutted apart with better effect by 
the stout girders stiffened by joists than by joists which 
themselves require some foreign aid to stiffen them. 
Moreover, single floors of joists, unless trimmed at fre- 
quent intervals — when, indeed, they may be termed half- 
framed — require, or are thought to require, plates of 
timber laid along the inside faces of outer walls and 
upon internal walls, and thus tend to the injury of the 
walls by introducing timber, that bane of brick and 
stone walls, into their structure, so as to render the 
timber a part of the structure. This defect is avoided 
by our neighbors, who exclude all timber, except the 
bearihg ends of girders, from their walls, and who \xm, 
framed floors. — Professor HosMng^ 
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Explosions trom Non-explosive Liquids. 

In a lecture before the Royal Institute (London), on 
the 13th of March, by Sir Frederick Abel, C.B., after 
giving an account of a large number of explosions on 
shipboard and elsewhere resulting from the escape of 
the vapors of inflammable non-explosive liquids, the 
lecturer proceeded to state the cause of many acci- 
dents, and suggested the remedies for them, which are 
substantially as follows: 

If a partially filled lamp were carried or rapidly 
moved, a mixture of oil vapor and air might be caused 
to escape from the lamp in close proximity to the flame, 
and becoming ignited might produce the explosion of 
the mixture in the reservoir. This escape might occur 
through the burner itself if the wick did not fit the 
holder properly, or through openings which exist in 
some lamps in the metal work close to the burner, of 
sufficient size to allow flame to pass through them 
readily. A sudden cooling of the lamp by its ex- 
posure to a draught or by its. being blown upon, as, 
for instance, in adopting the common practice of blow- 
ing down the chimney to extinguish the flame, might 
give rise to an inrush of air, and the flame might be at 
the same time drawn or forced into the reservoir. If 
the quantity of oil in the reservoir were but small, and 
the air space large, an explosion would obviously exert 
greater violence than if these conditions were reversed. 
I^ the wick were lowered very much, or if for some 
other reason the flame were burning very low, the 
lamp would be liable to become much heated, and 
the tendency to the production of an explosion would 
be increased. Oils of high flashing point were more 
liable to cause heating of the lamp in consequence of 
the higher temperature developed by the combustion 
and the comparative slowness with which a heavy 
oil was conveyed by the wick to the flame. It there- 
fore followed that safety in the use of mineral oil 
lamps was not to be secured simply by the employ- 
ment of oils of very high flashing point (or low vola- 
tility), and that the use of very heavy oils might even 
give rise to dangers which were small, if not entirely 
absent, with oils of comparatively low flashing point. 
The character of the wick very materially affected 
not only the burning quality of the lamp, but also 
its safety. A loosely plaited wick of long staple cot- 
ton would draw up the oil to the flame regularly and 
freely, while, if the wick were very tightly plaited 
and made of short staple cotton, it would be of in- 
ferior capillary power, the oil would be less copiously 
drawn up, and undue charring of the wick — with con- 
siderable heating of the lamp — might ensue. If the 
wick were damp when taken into use, or if the oil con- 
tained moisture, the capillary action of the wick would 
be impaired; and long continued use of the wick 
would be liable to result in its becoming choked with 
impurities, held in suspension in the oil strained 
through it. Many lamps were so designed as to facili- 
tate tne production of explosion, openings or channels 
being provided through which the flame might pass 
into the oil reservoir. 

Five simple suggestions the lecturer made for lessen- 
ing the risk of accident which attends the use of pe- 
troleum and parafflne oil: 

1. The reservoir of the lamp should be of metal, and 
should have no opening or feeding place in the metal. 

2. The wick used should be soft and loosely plaited; 
it should fill the wick holder, but not so as to be com- 
pressed within the latter, and it should always be 
thoroughly dried before the fire when required for use. 
The fresh wick should be but little longer than is re- 
quired to reach to the bottom of thfi reservoir, and 
should never be immersed to a less depth than about 
one-third the total depth of the reservoir. 

3. The reservoir of the lamp should always be almost 
filled before use. 

4. If it is desired to lower the fiame of the lamp for a 
time, this should be carefully done, so as not to lower 
it beneath the metal work more than is absolutely ne- 
cessary. 

5. When the lamp is to be extinguished, and is not 
provided with an extinguishing apparatus, the flame 
should be lowered until there is only a flicker; the 
mouth should then be brought to a level with the top 
of the chimney, and a sharp puff of breath should be 
projected across the opening. 

^ < » > »i ■ 

Expenses of Business. 
A well informed merchant of Boston recently said to 
a representative of a Boston newspaper that he had 
been looking back over his accounts, and was surprised 
to find that since the close of the war there had been a 
steady increase in the ordinary expenses of carrying on 
business. That this increase of business expenses ex- 
tends beyond the merchant to the manufacturer and 
most other kinds of businesi is a fact patent to most 
employers. Mere office work costs a great deal more 
now than it did in 1865; more clerks are needed, and, 
on the whole, each of these receive higher pay. Assist- 
ance is required in the receiving and delivering depart- 
ments to an extent and of a character that would not 
have been dreamed of two decades ago. Then ^here 
are a variety of incidental expenses that now enter 
into the computation. There are telephone charges. 



printing, the expense of solicitors, the whole making 
up an amount sufficiently large to eat up all that would 
have been considered fair profits a quarter of a century 
ago. It is probable that the experience in different 
trades varies, and yet we fancy that in most lines of 
business statements somewhat similar to the above 
might be made. The tendency, all the time going on, 
to lessen the hours of service, both in offices and work- 
shops, of itself makes the cost of business proportion- 
ately higher. Competition is sharper than it was ten or 
twenty years ago, and prices are so much reduced in 
most commodities which enter into the necessities of a 
household, that mechanics, clerks, and others are ena- 
bled to live much better now than it was possible for 
them to do ten or twenty years ago, when their wages 
were less and the cost of living was greater. 

— < I ■ I » 

Remarkable Career of an Adventurer. 
News comes from Lima, Peru, of the recent death 
there of Alfred Paraf, one of the most remarkable 
swindlers of the age. The story of his life reads more 
like an extravagant fiction than a sober reality, the 
truthfulness of which can be attested by many of our 
best known chemists and keenest business men. Born 
of a wealthy and highly respectable family of Alsace, 
and receiving a first-class education, he then took a 
course of chemistry, for which he seemed specially fond, 
and was placed in charge of the laboratory of his father's 
print works in Mulhaus. His inventions of new com- 
binations and improvements on old processes in dyeing 
and color work showed high talent, but being short of 
money on a trip to Scotland, he used his abilities to im- 
pose upon a Glasgow firm a so-called new color for 
$20,000. The dye was new and cheap, but not durable, 
but while the money lasted he lived with great show, 
and then imposed upon a Paris firm in a similar way, 
from which he received sufficient to start him on a 
career in this country. He landed in New York in 
1867, 22 years of age, and with his accomplishments and 
ready tongue, besides a lavish use of money, soon had 
a wide circle of acquaintances. He professed to have 
discovered an improved aniline black, with which he 
traveled through New England, selling licenses in 
manufacturing towns for two to three thousand dollars 
each, until he had some sixty thousand dollars, with 
which he returned to New York and lived for a brief 
period after his accustomed expensive style. The real 
owner and patentee of the dye in Europe coming over 
to enforce his own rights, Paraf had to discover "new 
colors," one of which, called "cloverine," nearly ended 
his career by an explosion which occurred in its pre- 
paration, but yielded him a good deal of money. The 
next speculation was on a new method of employing 
extract of madder, for which, it is said, ex-Gov. Sprague 
of Rhode Island paid Paraf |75,000, and then invested 
$800,000 in a plant to utilize the new method, all of 
which was lost. Paraf subsequently stole the oleomar- 
garine process of Prof. Mege, and formed a stock com- 
pany of half a millibn dollars for this new manufacture 
here, and afterward in San Francisco. It was now 
about time for the adventurer to disappear, which he 
did only to be again heard from in Chili, with a scheme 
for extracting gold from copper ore, and a big joint 
stock company. The fraud here was discovered in 
November, 1877, and Paraf but narrowly escaped 
lynching before he was convicted and sentenced to his 
first and last term of imprisonment, since which his 
name has been lost to the public until this announce- 
ment of his death calls to mind so many vivid recol- 
lections. 

■ ' ■» < •>» ■ — ■ 

(Contagiousness of Dry Rot. 

The parish church of the Holy Trinity in Cork hav- 
ing been found to be in a bad state of repair, and 
quite deformed from bad and unequal foundations, the 
parishioners resolved on building a new church; but, 
through want of funds, not being able to carry their 
designs into execution, an extensive repair was decided 
on. The tower was taken down, and one side wall and 
the end of the church were rebuilt. Immediately under 
the fioor of the church, and open to the burial vaults 
underneath, longitudinal beams of Irish oak, of from 
12 to 14 inches square, had been placed, resting on 
piers, and forming supports for the joists. Though 
these oak beams were decayed for an inch deep at 
their surfaces, sufficient of the timber (as it was thought) 
remained sound, and it was decided that neither they 
nor the piers upon which they rested should be re- 
moved. 

The vaults were arched over, memel joists, 6 inches 
by 4 inches, were placed on the vaulting, and connect- 
ed with the old oak beams which rested on the piers; 
the fioors were removed, the old pews replaced, new 
columns, coated with scagliola, were erected over the 
galleries, the old ones in the lower tier retained; and 
the whole repairs having been thus completed, the 
church was reopened for divine service in April, 1829. 
In November, 1830 (but eighteen months afterward), 
the congregation was annoyed by an unpleasant smell, 
which, on examination, was found to proceed from dry 
rot of the most alarming nature. On opening the floors 
under the pews, a most extraordinary appearance pre- 
sented itself. There were flat fungi of immense size 



and thickness, some so large as almost to occupy a 
space equal to the size of a pew, and from 1 to 3 inches 
thick. In other places fungi appeared growing with 
the ordinary dry rot, some of an unusual shape, in form 
like a convolvulus, with stems of from 3iC to J^ an inch 
in diameter. 

When first exposed, the whole was of a beautiful buff 
color, and emitted the usual smell of the dry rot fungus. 
Whatever may have been the surprise at the rapid 
growth of the plant, its action on the best memel tim- 
ber was a source of greater astonishment. I took up, 
with nearly as much ease as I could a walking cane, 
that which, eighteen months before, was a sound piece 
of timber (one of the joists), from 12 to 14 feet long, 6 
inches by 4 inches scantling; the form of the timber re- 
mained as it came from the saw, but its strength and 
weight were gone. The timber of the joists and fioor 
over the new brick vaulting was completely affected 
by the dry rot, which was rapidly spreading to the 
lower part of the columns under the galleries, so that, 
at the rate the infection proceeded, the total destruc- 
tion of the building would soon have been effected. 
During a great part of the time occupied in the repairs 
of the church, the weather was very rainy. The arches 
of the vaults having been turned before the roof was 
slated, the rain water saturated the partly decayed oak 
beams, before described. The fiooring and joists, com- 
posed of fresh timber, were laid on the vaulting before 
it was dry, coming in contact at the same time with the 
old oak timber, which was abundantly supplied with 
the seeds of decay, stimulated by moisture, the bad at- 
mosphere of an ill-contrived burial place, and after- 
ward by heat from the stoves constantly in use. All 
these circumstances account satisfactorily to my mind 
for the extraordinary and rapid growth of the fungi. — 
Sir Thomas Df.ane in The Architect. 

♦+ -»+*■ 

Habits of Crabs and Lobsters. 

A few evenings since. Professor Bickmore delivered a 
very interesting lecture at the American Museum of 
Natural History on the habits of crabs and lobsters. 
Tlie appendages of the lobster were remarked upon as 
peculiarly adapted to its natural wants. The two 
claws or pincers differ the one from the other, a fact 
which always gives them an ungainly appearance. 
One of the claws has a series of grinders, and is used 
as a mill to crush shell fish and other hard substances, 
while that on the opposite side is provided with a sharp 
edge, which is used for cutting. The lobster propels 
itself by means of thin plates attached to the body, 
which it uses as oars. Its eggs are attached to and 
carried about on the under side of the body, and to pro- 
tect them from rocky bottoms the tail of the animal 
is doubled up under it, completely covering them. 

The crab is a higher order of animal than the lob- 
ster, the Professor said, and he described a number of 
different classes of the species. The fiddler crab was so 
called from the peculiar shape and motion of its claw. 
It has a set of grinding teeth in the anterior portion 
of its stomach, and a grinding movement is kept up 
almost Cv^iitinuously. The eye of the crab was very 
peculiar, consisting of a series of tubes bound together, 
each tube representing a single eye. He sees singly 
by combining the images in his mind after the man- 
ner of a mosaic. The long feelers of the crab are de- 
signed for reaching into crevices of the rocks after its 
prey. The giant of all crabs is found in the bay of 
Yeddo. Its legs are 11 feet [long, and it scarcely has 
body enough to hold them together. The hermit is a 
queer sort of animal, which takes up its habitation in 
shells vacated by other animals. If a hermit crab 
was placed in a tub of water with several shells, it 
would examine them all, and then select that best 
adapted to its comfort. If two or three crabs were 
put among the same shells, they would often fight for 
the best shell. The hermit often traveled about in 
conjunction with a polyp as a means of protection 
from the octopus. The polyp did the fighting, while 
the hermit carried him about and collected food for 
both. 

A crab and a cocoanut were held up by the Professor 
before his audience. The crab, he said, was a palm 
crab, and lived in cocoanut groves. It tears off the 
husk with its claws, hammei's through the shell, and 
then lifts out the meat in chunks with its pincers. 
The palm crab has a special breathing apparatus 
which enables it to breath out of water. The most 
peculiar of all the crabs was a certain species which 
lives in the mountains. The animals keep well out of 
the way during the daytime, but they are fond of 
making moonlight excursions in little groups to wet 
their gills in water. They not infrequently stop at 
vegetable gardens in their marches, and the damage 
they do makes the farmers their enemies. The barna- 
cle was said to be of the same general species as the 
lobster and the crab; 

^< « > » . 

Hardening Plaster. 

The author mixes intimately 6 parts of plaster of 
good quality with one 1 part of fat lime, recently 
slaked and finely sifted, and uses this mixture like com- 
mon plaster. He then moistens the object thus formed 
with a solution of zino or iron sulphate. — M. Julhe. 
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Coignet's Concrete. 

M. Coignet has, says Captain Fowke, as the re- 
sult of a series of experiments, given us the recipes 
for making two kinds of concrete suitable- for house 
building, which he distinguishes by the epithets 
of economic concrete and hard and solid concrete. The 
iirst is composed of sand, gravel, and pebbles, 7 parts; 
argillaceous earth, 3 parts; quicklime, 1 part. This 
concrete, he says, properly beaten up and mixed, has 
given walls nearly as hard as the common soft rubble 
masonry used in Paris. In price it competes with 
ordinary pise work, over which, however, it has the 
advantage of being- able to resist moisture. The hard 
concrete is composed of sand, gravel, and pebbles, 
8 parts; common earth, burnt and powdered, 1 part; 
cinders, powdered, 1 part; unslaked hydraulic lime, 
1% parts. The materials to be perfectly beaten up 
together. Their mixture gives a concrete which sets 
almost immediately, and becomes in a few days ex- 
tremely hard and solid, which property may be still 
further increased by the addition of a small quantity, 
say one part, of cement; and the price, depending 
principally on that of the time and labor, was in Paris, 
under favorable circumstances, 3J^d. to 4d. per cubic 
foot; with more favorable conditions, 2d. per cubic 
foot. A house three stories in height, 65 feet by 45 feet, 
standing on a terrace, having a perpendicular retain- 
ing wall 200 feet in length and 20 feet high, has been 
actually constructed with every part, including found- 
ations, vaults of cellars, retaining wall, all walls, ex- 
terior and interior, without exception, of this hard 
concrete (Beton dur), as well as the cornice, mouldings, 
string courses, balustrades, and parapets, and with- 
out bond iron, lintels, or wood throughout. The use 
of plaster in the interior is also avoided, as the con- 
crete takes a surface sufBoiently fine for papering. 



Co. 



THE NEW CUNABD STEAMSHIP ETRUBIA. 

In September, 1884, Messrs. John Elder & 
launched from their yard at Govan the Etruria, a large 
steel screw steamer for the Cunard Company, to sup- 
plement their service of express steamers between Liv- 
erpool and New York. The dimensions of the vessel 
are: Length over all, 520 ft.; breadth, ex;treme, 57 ft. 3 
in.; depth to upper deck, 41 ft., and to promenade 
deck, 49 ft. ; with a gross tonnage of about 8,000 tons. 
She is entirely built of steel throughout, and is divided 
into 10 water tight compartments, most of the bulk- 
heads being carried up to the upper deck, and fitted 
with waterproof and fireproof doors, giving access from 
one part of the ship to the other. By this arrangement 
the danger of fire spreading, should it break out in any 
division of the ship, is removed as far as possible, and 
greater safety is obtained by being able to isolate any 
apartment for sanitary purposes, or in case of damage 
to the hull and the compartment being flooded. 

The special care taken in providing for the safety of 
the ship and the lives on board entitles her to rank as 
a transport of the highest class, and she is entered on 
the Admiralty list, being specially constructed for the 
requirements of the "service" for mercantil. auxilia- 
ries in the time of war. She has five decks in all, in- 
cluding the promenade deck, which extends over the 
breadth of the vessel for nearly 300 ft. amidships, and 
would be reserved 
for the use of first- 
class passengers. The 
first-class accommo- 
dation forms a special 
feature, and occu- 
pies the whole of the 
main and lower 
decks, with the ex- 
ception of the por- 
tion set apart for 
the use of the crew. 
Altogether, accom- 
modation can be pro- 
vided for 730 first- 
class "passengers, the 
largest part of which 
is arranged for two- 
fa e r t h staterooms 
only, which are re- 
plete with all fittings 
usual in the highest 
class of passenger 
steamers — a number 
of the rooms being 
fitted en suite for 
family use. The en- 
gines are made to in- 
dicate upward of 
14,000 horse power. 

They are compound, having three inverted cylinders — 
one high pressure 71 in. in diameter, and two low pres- 
sure each 105 in. in diameter. The high pressure cylin- 
der is placed between the two low pressure cylinders, 
and all are adapted to a stroke of 6 ft. The Etruria 
reached New York from Liverpool, on her first voyage, 
on May 4, 1885; on one day during the trip she ran 449 
miles, On her trial trip she made 24 miles an hour. 
Our engraving is from the Illustrated London News. 



AN IMFBOVED GAS ENGINE. 

It is claimed that the gas engine herewith shown 
saves a great part of the heat which, in the engine of 
ordinary construction, is taken up by the water in the 
jacket. It gives power at every stroke, and is thus 
more efficient than those giving power only at alter- 
nate strokes. The engine cylinder is made with an 




MCDONOUGH'S IMFBOVED GAS ENGINI!. 

open lower end attached to a supporting frame, and 
is prolonged upward fot a distance equal to about two 
diameters. The upper part is made larger than the 
lower, so as to form a space for a fire brick lining, 
shown in the sectional view, Fig. 2. The upper part 
constitutes the combustion chamber, and by this Con- 
struction the engine is less expensive to manufacture 
than if the parts were made separately and bolted to- 
gether. In the lower part of the main cylinder is an 
inlet port to admit gas, and in the upper part of the 
combustion chamber is an exhaust port. The stems of 
both the valves are connected with the same rod, actu- 
ated by an eccentric on the driving shaft, so that both 
valves will be operated at the same time. The shaft re- 
volves in bearingsin the frame, and is provided with a 
balance wheel to give steadiness of motion to the mov- 
ing parts. 

Near the upper end of the combustion chamber is a 
port through which ignition of gas takes place, the ig- 
nition being controlled by a valve provided with an 




THE NEW CUNARD STEAMER ETRURIA. 

ignition gas jet and a relighting jet. This valve is ope- 
rated by an eccentric on the driving shaft, so that it 
will be opened and closed at each revolution. In the 
cylinders are two pistons, the upper one being made 
long, and formed with a central longitudinal perfora- 
tion, in the lower end of which is a valve opening up- 
ward to allow the gas to pass freely upward and pre- 
vent its return. The lower end of the piston rod of the 
long piston is connected with the long arm of an elbow 



lever operated through a tod isonttecting its other arm 
with the Cfdnk of the driving shaft; To the shaft is 
also pivoted the piston rod of the lower piston. 

The operation of the engine may be easily under- 
stood: When the long piston begins to move away from 
the other, the gas enters the space between them, and 
at the same time the spent gas from the previous igni- 
tion is driven out through the exhausl port. Then the 
pistons move toward each other, when the gas, being 
eompressedj opens tlie valve and passes through the 
perforation in the long cylinder into the combustion 
chamber. When the short piston is at the end of its 
inward stroke, and the long piston is nearly in contact 
with it, the gas is ignited, and expands, forcing the pis- 
tons outward and completing the cycle of movements. 
By this arrangement the gas is introduced into a cold 
cylinder, eonipregsed, and then transferred to a hot 
chamber, where it is fired, expanded, and exhausted at 
each revolution of the shaft. 

This invention has been patented by Mr. Thomas 
McDonough, of Montclair, N. J. 

. — ♦ < »■ » » ■ -^ ' - 

Separation of Oskj^geli ^f Meaiis of Silver. 

T TOOst has recently demonstrated that metallic sil- 
ver allows oxygen gas to pass through it at a red 
heat, in a manner similar to the passage of hydrogen 
through red hot platinum or iron, which was proved 
some years ago by Deville and Troost. For the ex- 
periments a tube of silver was used with a diameter 
of 1 cm., the tliickness of the metal being 1 mm. This 
was inclosed in a rather largertube of platinum. When 
the tubes were li^ated, and oxygen gas was drawn 
through the space between the tubes, it was found to 
pass into the silver tube; The amount passed corre- 
sponded to 1'7 liters per hour for every square meter 
of gilVer surface. If air were passed between the tubes 
instead of oxygen, then it was found that practically 
only oxygen found its way through into the silver 
tube, as only traces of nitrogen accompanied it. The 
rate of passage was, however, very much diminished. 
These experiments were carried on by exhausting the 
silver tube by HleaiiS of a Sprengel pump, but it was 
also found that it waS not necessary to thus exhaust, 
as the simple passage of some other gas through the 
tube, such as carbon dioxide, was sufficient to cause 
the transfusion to take place, though at a considerably 
less rate than exhausting. When a Silver tube of less 
thicliness than 1 hun, was used; the rate of transfu- 
sion was Increased. Various other gases were passed 
between the tubes, but they only passed through the 
silver at a very slow rate. It is suggested that this 
quality of silver, of allowing oxygen to pass with com- 
parative ease, may be some day made use of for isolat- 
ing the oxygen of the atmosphere, for which purpose 
a very large surface would be required. Large coils of 
tubes with thin metal could be used, with either an 
exhauster or a current of carbon dioxide. If the lat- 
ter, the carbon dioxide could be absorbed in alkali, 
leaving free the oxygen, 

— =^-^^= - m i t i m '~ 

steel Numbers. 

In lieu of any really definite name for the different 
qualities of iron which are called "steel" in popular 
parlance, manufacturers have adopted a system of 

numbering thatgives 
some notion of the 
condition of the pro- 
duct by designating 
the relative amount 
of carbon that the 
converted iron has 
received. It would 
be be tter if they 
would have suggest- 
ed, also, other mate- 
rials than carbon; for 
the best of steel is 
not only iron with a 
high and certain 
amount of carbon, 
but all steels must 
contain something 
besides iron and car- 
bon to be workable 
and useful. 

Soft and low steels 
are known from 010 
to 0' 76 of carbon; the 
lower grades are 
merely purified irons, 
with none of the 
qualities of crucible 
steel; they weld with- 
out fiux, work soft at 
high heats, are not burned when approaching the 
welding heat, and are affected by sudden chilling in a 
cold bath only as iron would be. As the numbers 
approach a full per cent of carbon, the steel begins to 
act like crucible steel; requires a flux for weld, chills 
and hardens in water, and is capable of being tempered 
and of receiving a cutting edge. This method of desig- 
nation is much better than the loose najming of the 
differing grades "iron " and " steel," 



1 1885 SCIENTIFIC AMERICAN, INC 



May 1 6, 1885. J 



^tmixiU %mmtm* 



311 



WI£A1E riSHEEt Off ME COAST OF NORWAY. 

There are, as Well known, numerous fisheries of cod, 
herring, mackerel, etc., offi the coast of Norway, but 
the most curious one is certainly that of the whale. 
This cetacean, which inhabits the polar regions, ap- 
proaches the coast of Scandinavia about the month of 
June, in the train of numerous small fish called lodde, 
that come to the mouth of the rivers in order to de- 
posit their eggs. 

The whale that Is fished ofl the coast of Finmark is 
the blue whale, an animal quite different from the 
species found in Greenland and called the right 
whale. 

The fishing is authorized by Norwegian laws only 
from June to September. It is carried on quite near 
the coast, and a boat sonia^ 
times remains but two or 
three hours out of port. 
Thus, during the voyage of 
Oscar II. along the coast of 
Finmark, three whales were 
encountered between Vadso 
and Jacobselv. Another time 
a boat from Vadso captured 
one near the works established 
upon the small island oppo- 
site that city, that is to say, 
ten minutes' distance from the 
port. 

Whale fishing in these re- 
gions is very ancient, as is 
proved by certain Korweglaii 
legends, which relate that the 
giants who inhabited Fin- 
mark were of so great size and 
strength that they could take 
whales by the line. If they 
took two at once, they at- 
tached them by the tail and 
suspended them from their 
hjelders, as fishermen do with 
the cod that they are drying. 

The great whale fishing in- 
dustry was for a long time concentrated at Vadso, a 
small Finnic town of Varangerf jord. It is here that 
are located, upon the small island that we have men- 
tioned, the establishments of the celebrated Mr. Foyn, 
the king of the whalemen. This person, who is still 
living, is a southern Norwegian, and was a sailor in his 
youth. Through his energy and intelligence he has ac- 
quirad «i fortuno tha t io now reekonod by millions. At 
the epoch at which he began whale fishing it was not 
customary to bring these animals to the shore to strip 
them, but the fisherman who had taken one cut it up 
on the spot and lost many of the products. At this 
time only the whalebone and fat were utilized. Mr. 
Foyn conceived the idea of establishing himself upon 
shore, and of sending out small whaleboats to seek for 
these marine monsters, in order to bring them to his 
works, where nothing is lost, since, after the meat and 
fat have been removed for making oil, the detritus and 
bones are used for the manufacture of fertilizers. Mr. 
Foyn may be said to have established himself under ex- 
cellent conditions, seeing that the whales come as far 
as to Varangerf jord, and that after a few hours' fishing 
it is certain that one or more will be brought it. It 
was he, moreover, who first 
utilized an invention that left 
far in the rear the antique 
harpoonthrown by hand from 
a fragile boat. The Foyn har- 
poon, which is a little over 
three feet long, is thrown by 
a small cannon placed in the 
bow of a steamship, 80 feet in 
length, with a crew of ten 
men. 

This vessel, which costs be- 
tween twenty and twenty-five 
thousand dollars, has a speed 
of 14 knots per hour. The 
cannon is pivoted, and carries 
a sort of stock that permits of 
pointing it in every direction. 
A cock, whose trigger is ma- 
nipulated by a long cord, dis- 
charges the cannon at the 
momentdesired. The cannon 
is aimed precisely like a rifle. 
The extremity of the harpoon 
is provided with a small steel- 
pointed bomb, which bursts 
after entering the whale's 
body. At this moment seve- 
ral rods, which up to this time had lain along the har- 
poon, spread out like the ribs of an umbrella, and pre- 
vent the rod from coming out of the animal's body. To 
the harpoon there is attached a long cable, which is 
coiled up in the hold, and which passes over several 
brakes actuated by steam. 

The one who aims (who must be a very cool and skill- 
ful man) holds the butt of the gun with one hand and 
the cord that pulls the trigger with the other. When 



a whale has been sighted by the watcher at the mast- 
head, the boat advances in the direction of the place 
where it has dived, so as to be ready to receive it at the 
spot where it will come to the surface in order to 
breathe. It is experience alone that teaches one to cal- 
culate the distance that the whale will travel between 
these two spots. In general, the whale is fired at from 
a distance of about 80 feet. It appears that the great- 
est difficulty is to strike the animal in such a way that 
the harpoon shall not pass through a certain part of 
the body, but shall be implanted therein and ex- 
plode. This is why the cannon must not be heavily 
loaded. 

When the animal perceives that it is struck, it sud- 
denly dives, and uncoils the immense cable on board 




Fig. l.-WHALE CAPTURED AT VADSO, AUGUST 15, 1884 



ship and carries it along with terrific speed. In order to 
oppose this the engine is reversed, and from each side 
of the ship, perpendicular to its sides, are spread out 
wings analogous to those found on Dutch boats. The 
whale sometimes goes to the bottom, and it is then 
difficult to raise it when the sea is rough. At the end 
of a certain time it returns to the surface to breathe. 
When it is dead, a boat with two men puts off to pierce 
its lower jaw and tail and attach an iron chain thereto. 
After "this the animal is towed alongside the ship so 
that its head and tail are visible. 

Foyn's land establishment consists of several parts. 
In the first the whale is carried to an inclined plane 
dug out of the rocks. When it is high tide and the 
animal is floating, the latter is attached by chains to 
rings set into the rocks. When the tide runs out, it 
leaves the whale on the inclined plane. At this mo- 
ment men, armed with long knives affixed to the ex- 
tremities of great handles (Fig. 3), begin to'cut out long 
strips of fat from the animal's sides. When two parallel 
incisions have been made, a hook is attached to the 
most distant extremity. This hook is affixed to a chain 
that winds around a windlass movetl by several men. 



It takes eight days to cut up one of these animals. In 
another place, chopping machines and mortars are in- 
stalled under a shed that communicates with the ocean 
through an inclined plane. It is here that all the re- 
mains of these sea giants are reduced to a pulp in order 
to convert them into a fertilizer, which, later on, will 
flnd its way to the fields of Northern Germany. 

On the day of our arrival at Vadso we went to visit 
the establishment, and Mr. Bull, Mr. Foyn's represent- 
ative, did us the honors thereof. We were obliged to 
land at a slippery stairway, and had to perform miracles 
in the way of balancing in order to keep from falling. 
We first visited theinclined.'plane, but there was nothing 
curious in the aspect of this. Then, going along 
one of the rear buildings, we passed along a lot of ket- 
tles, in which were boiling 
debris of meat and fat, that 
gave out an odor calculated 
to make one sick at his 
stomach. From time to 
time great bubbles burst up- 
on the surface, and gave out 
a still more nauseous and in- 
fectious odor, so that it be- 
came necessary to hold our 
noses. 

A little further along, after 
passing over a small bridge 
covered with oily slush, we 
entered the shed that contains 
the mortars. Here it was still 
more frightful. In one corner 
there was a whale's head be- 
ing cut up, and, as it was sev- 
eral days old, the emanations 
from it were something horri- 
ble. Men wearing great boots 
were working among these 
debris, which they carried to 
the mortars with immense 
hooks. They are so used to 
these surroundings that they 
do not smell anything. It 
was very difficult to maintain one's footing on the slip- 
pery ground here, which was covered with debris lying 
amid puddles of blood and grease mixed with mud. 
We had never seen anything so repulsive. We. after- 
ward took a tour in the fertilizer house, where the odor, 
which was as strong as under the shed, was much more 
disagreeable on account of its pungency. It was with 
pleasure that we breathed the ocean air, which, on our 
arrival, appeared to contain few pleasant odors. 

Up to recent times the Vadso establishment had been 
the only one that existed in these regions, and so the - 
profits from it were large; but, during the past few 
years, several companies have been formed in Norway 
and Russia, and especially at Vadso, so that, hunted 
beyond measure, the whale has rapidly diminished in 
numbers. Some assert that this diminution is due to 
the disappearance of the schools of small fishes that 
the animal was said to feed upon; but it has been really 
demonstrated that the whale does not eat them. — R. 
Bonaparte, in La Nature. 



From recent 




Fig. 2.-WHALE READY TO BE CUT UP. 

who, combining their efforts, detach the strip of fat 
from the animal's body. They are aided in this opera- 
tion by another man, who, provided with a long knife, 
cuts all the tissues that offer a resistance. When this 
strip is removed, it is placed upon the inclined plane 
until it can be taken up and carried to a large kettle, 
in order to convert it into oil. After the fat is removed, 
all the greasy matter possible is extracted. Then the 
lungs and intestines are femoved and thrown away. 



A City Moving. 

surveys it has been ascertained that 
the entire city of Virginia, Ne- 
vada, has moved over thirty 
inches to the east since the 
big fire of 1875. The Maynard 
block,in Golden Hill,fe known 
to be gradually sliding down 
in the direction of Gold Ca- 
non, and has moved nearly 
two feet since its erection. 
This movement is so gradual 
that it does not affect in any 
manner the safety of the build- 
ing, as the ground to a depth 
of nearly one hundred feet to 
the bed rock is known to be 
continually sliding. It is a 
well known fact among prac- 
tical miners that the ground 
on which Virginia City is built 
is what is termed a slide, and 
that it is necessary to sink 
nearly one hundred feet before 
finding the natural bed rock. 
These slides are caused by the 
constant crumbling of the 
rocks on the mountain sides. 
The debris thus accumulated 
through incalculable ages is 
constantly gravitating downward, and in a few hundred 
thousands of years what is known as the site of Virginia 
City will be nothing but barren bed rock, worn as 
smooth by the action of the elements as the southern 
slope of Sugar-loaf Mountain; and were it possible for 
structures built by human hands to withstand the de- 
cay of time, the entire city itself would then have been 
forced out on the flat between the mouth of Six-mile 
Canon and the Carson River. — Virginia Chroniole. 
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Photographing by Artificial Ijight. 

The light obtained by the burning of magnesium 
ribbon has been used extensively as an artificial light 
for photographic purposes, so that now, in consequence 
of the introduction of extra sensitive dry plates, it is 
possible for the amateur photographer to amuse him- 
self during his leisure evenings by taking pictures as 
rapidly with this light as was formerly required by day 
light. 

In place of magnesium ribbon, which is somewhat 
expensive, light produced by some cheaper pyrotechnic 
compound is said to answer a very good purpose. Re- 
ferring to this subject, The Photographic Times re- 
marks : 

By far the best, as it is also the cheapest, source of 
light among the pyrotechnic compounds is that which 
has a time honored reputation as " signal flre," or very 
frequently as "Bengal light." This is composed of 
six parts (by weight) of saltpeter, two parts of sulphur, 
and one part of sulphide of antimony. In the prepara- 
tion of this compound each must be powdered by it- 
self, and the powder kept in dry canisters. They are 
then mixed together in the proportions given above. 
After a little experience has been acquired in the com- 
pounding of these substances, the weights and scales 
may be discarded in favor of measures representing 
the values of the respective weights. 

The lantern in which the compound is burnt con- 
sists, in its most advantageous form, of a large para- 
bolic reflector formed of tin, although we have known 
a common packing case to render excellent service. 
The front of the lantern ought to be from two to three 
feet across, and it must be covered with thin tissue 
paper. The back must have a small door through 
which is introduced the little cup that contains the re- 
quisite charge of the powder, there being a stand upon 
which to place this cup. The door at the back also 
serves for the introduction of a lighted match to ignite 
the powder when an exposure is about to be made. 

It is an improvement when a small metallic chamber 
having violet glass in front is made the receptacle of 
the burning compound, as it prevents the interior of 
the large lantern from being incrusted with the smoke, 
and also causes the light emitted to be of a color that 
does not distress the eyes of the sitter. A capacious 
chimney must communicate with the burning chamber 
to insure the products of combustion being carried off. 

The particular form of chimney we employ for both 
this purpose and the ignition of magnesium is one which 
we can strongly recommend. It is formed of calico, 
which is kept distended by a spiral spring made of fine 
wire. Its diameter is between three and four inches, 
and the length sufBcient to reach any window or chim- 
ney within twelve or i3f teen feet of the lantern. In the 
case of a window it is merely opened a little at the top 
and the end of the flexible chimney projected, and 
kept in position by means of a pin. The flexibility of 
this chimney permits of its being easily packed away 
when not in use. 

The lantern must be placed upon a stand so as to be 
a little higher than the sitter. When a spoonful of 
powder is placed in the cup and ignited, the front of 
the lantern becomes practically a highly luminous ar- 
tificial cloud throwing a powerful light upon the sitter, 
yet without any strong shadow being cast. This ex- 
emption is secured by the large diameter of the front 
of the lantern. The intervention of the violet glass 
and of the tissue paper causes the light which falls on 
the sitter to be soft and agreeable. White reflectors 
ixiay be placed at the side of the sitter at the taste of 
the operator. Owing to the actinic power of the light 
a brief exposure suffices, usually from two to five seconds 
proving enough. As but little of the compound is re- 
quired to give a light of such brief duration, this sys- 
tem of lighting is strictly economical. 



many of these stops there were to the next market 
towns — a sort of milestones, in fact. As the competi- 
tion between the various markets was very active, each 
set up its own posts, giving its distance, and adding a 
curse on all who did not attend, or were led away by 
the superior attractions of its rivals! 

So far as I have learned, the lineal measures above 
mentioned were those applied to estimate superficies. 
In some of the plans of fields, etc., handed down, the 
size is marked by the native numerals on one side of 
the plan, which are understood to indicate the square 
measure of the included tract. The word in Nahuatl 
meaning to survey or measure lands is tlalpoa, literally 
" to count land," from tlalli land, poa to count. 

The Aztecs were entirely ignorant of balances, scales, 
or weights. Cortes says distinctly that when he visit- 
ed the great market of Mexico, Tenochtitlan, he saw 
all articles sold by number and measure, and nothing 
by weight. The historian Herrera confirms this from 
other authorities, and adds that when grass or hay was 
sold, it was estimated by the length of a cord which 
could be passed around the bundle. 

The plumb line must have been unknown to the 
Mexicans, also. They called it temetztepiloUi, "the 
piece of lead which is hung from on high," from temetz- 
tli, lead, and piloa, to fasten something high up. Lead 
was not unknown to the Aztecs before the conquest. 
They collected it in the Provinces of Tlachco and Itz- 
miquilpan, but did not esteem it of much value, and 
their first knowledge of it as a plummet must have 
been when they saw it in the hands of the Spaniards. 
Hence their knowledge of the instrument itself could 
not have been earlier. , 

Prof. Brinton's conclusions are as follows: 

1. In the Maya system of lineal measures, foot, hand, 
and body measures were nearly equally prominent, but 
the foot unit was the customary standard. 

3. In the Cakchiquel system, hand and body measures 
were almost exclusively used, and of these, those of the 
hand prevailed. 

3. In the Aztec system, body measurements were un- 
important, hand and arm measures held a secondary 
position, while the foot measure was adopted as the 
official and obligatory standard both in commerce and 
architecture. 

4. The Aztec terms for their lineal standard, being 
apparently of Maya origin, suggest that their standard 
was derived from that nation. 

5. Neither of the three nations was acquainted with 
a system of estimation by weight, nor with the use of 
the plumb line, nor with an accurate measure of long, 
distances. 

Incidentally Prof. Brinton, after comparing the old 
Central American measures with those of the mound 
builders of the Ohio Valley, concludes that the "mound 
builders'" probably used a ten-foot measure to lay 
out their works. 



Ancient Mexican and Central American Measures. 

Professor Daniel G. Brinton, In a paper lately read 
before the American Philosophical Society, gives many 
interesting facts. Among other observations he says: 

Whatever the lineal standard of the Aztecs may have 
been, we have ample evidence that it was widely recog- 
nized, very exact, and officially defined and protected. 
In the great market of Mexico, to which thousands 
flocked from the neighboring country (seventy thou- 
sand in a day, says Cortes, but we can cut this down 
one-half in allowance for the exaggeration of an en- 
thusiast), there were regularly appointed government 
officers to examine the measures used by the merchants 
and compare them with the correct standard. Did 
they fall short, the measures were broken and the mer- 
chant severely punished as an enemy to the public 
weal. 

The road measures of the Aztecs was by the stops of 
the carriers, as we have seen was also the case in Gua- 
temala. In Nahuatl these were called neceuilli, rest- 
ing places, or netlatoUi, sitting places; and distances 
were reckoned numerically by these, as one, two, three, 
etc., resting places. Although this seems a vague and 
inaccurate method, usage had attached comparatively 
definite ideas of distance to these terms. Father Duran 
tells us that along the highways there were posts or 
stones erected with marks upon them showing how 



An Unsatisfied Want. 

I want a planer with plenty of backbone in it; and 
to get this there must be no niggardly economy of iron. 
The platen must be heavy and stiff, and must not run 
far off the ways at the ends. The ways should have 
plenty of surface, so as not to squeeze out the oil, and 
cut under a heavy load. The rack and gears should 
be cut so as to run without back lash; fori do not 
want gear marks on my work after a finishing chip. I 
want the square holes for bolts and the round stop 
holes planed and reamed to gauge, so that fitted bolts 
and stops will fit all the holes. As to the stop holes, 
it is heathenish to use a hammer; the stops sho uld be 
pushed home by the hand; we are not splitting logs 
when we are fastening work to the platen. 

I want the crosshead with plenty of bearing surface 
on the uprights, so that a trifle of wear on the lower 
end will not unfit the crosshead for higher work. I 
want the gibs, both in the crosshead and in the saddle, 
made wedge shaped, so that I can adjust them with 
one screw on the end instead of using half a dozen 
screws on the side, which require much time to adjust 
evenly. 

I want the shipping motion to work alike and exact, 
so that in planing plump up to a shoulder I shall not 
run against it and break the tool or smash the work. 
The feed motion should be positive, so that if I require 
a feed of just one tooth it shall be exactly one tooth, 
and a feed of twenty teeth shall be twenty teeth, not 
twenty and one-half with a slip back of half a tooth, 
or twenty teeth this time and twenty-one the next 
time. 

I want the planer geared so that I can take a heavy 
chip without the planer winking. I want a solid 
foundation for the machine, on masonry piers, if neces- 
sary down to hardpan, so that the passing of a loaded 
truck over the floor will not spoil a finishing cut. I 
want the speed changeable by an extra countershaft, 
so that I may change from working rigid steel to soft 
composition; and with these qualities in a planer I can 
do a good job. 

These are the complaints and opinions of a machinist 
that has run planers for thirty years, and they possibly 
contain suggestions that may be of value to machine 
tool builders. 



"Read Liess; Think More." 

The late Charles O'Conor, perhaps the most profound 
lawyer New York city has produced, gave a piece 
of advice to a young man which is as valuable as 
any legal opinion for which the distinguished lawyer 
ever received a fee. A lad wrote to him, giving a long 
list of books which he had already gone through, 
and asking advice as to a course of reading. Mr. 
O'Conor replied that "he had not only not read, but 
had not known even by name one-half of the books 
his correspondent appeared to have read. He would 
not therefore, undertake to advise him what to read, 
but he could safely advise him to read less, and think 
more." This anecdote comes from a recent number of 
the Century. 

The advice was not, however, original with Mr. 
O'Conor. In the Philadelphia Ledger some time since 
an older authority was quoted to the same purport. 
Probably the same sound wisdom could be traced back 
to the time of the invention of printing. " Read less 
(of trash) and think more " has a pithiness which makes 
the advice all the more easy to keep in mind. And fol- 
lowing it would enable the " temperate" reader not only 
to think, but to remember more of what he reads. Re- 
membering more would give a practical value to the 
ideas acquired and the facts obtained. Perhaps Mr. 
O'Conor's opinion on reading is to be qualified a little 
by his practice. It seems that his reading was very 
much confined to the purposes of his profession. No 
doubt this limit increased his wonderful efficiency in 
his legal pursuits. But it would be a great abridg- 
ment of mental freedom to restrict the reader to his 
specialty and forbid excursions outside of that. The 
mind is enlarged by a variety of topics, and there is 
scarcely any subject, however foreign to a thinking 
person's daily life, from which he may not derive some 
advantage. There is nothing in the way of learning 
which stands so much alone that it cannot be illus- 
trated by other and indeed apparently dissimilar mat- 
ters. Still the caution holds good — to most readers — 
" read less and think more." 



Lacing Belts. 

The market is full of devices for fastening the ends 
of belts, but there seems to be no diminution in the im- 
portation of Patna hides and the use of leather lacings. 
Lacings are absolutely necessary in remaking once 
used belts, as after the belt has been oiled the cement 
ceases to " take," and the riveting of scarfs is very un- 
satisfactory. But in many instances .the butting of 
belts is preferably done with lacings. The belt awl — 
or awls, for there are several patterns — as generally in 
use, is not properly shaped. It depends on a point to 
start a hole, and enlarges the hole by the larger round 
or lozenge-shaped section. This tears and crowds the 
fibers of the leather, and tends to cockle the belt. The 
belt awl should be patterned after a mortising chisel, 
except perhaps that the edge need not be of the entire 
width of the blade, and the blade may be slightly 
curved for ease in handling. A sharp chisel edge will 
cut a clean hole, or rather a slit, which may be opened 
for the passage of the lacing, and not being a violent 
disturbance of the leather, the slit will close firmly 
around the lacing when it is in place. The temporary 
spreading of the hole crosswise may be made by the, 
thicker cross section of the awl, corresponding to the 
flattened lozenge of the mortising chisel. In butting 
belts, however, the first row of holes should be made 
with the punch, and a triangular punch is better than 
the common round punch, one of the faces of the tri- 
angle to be in line with the cross cut of the belt. 

Unless absolutely necessary to " take up " or mend a 
belt in working hours, it is best not to run it off the 
pulleys for this purpose. It is always mere guesswork 
to know how much to cut out of a slack belt when it is 
off its pulleys, and it is not uncommon to have the job to 
do over, sometimes more than once. Taking up belts 
should be deferred, if possible, to a nooning or the 
shutting down of the works. Then a pair of clamps 
should be used to bring the open ends of the belt to- 
gether while the belt is on its pulleys. There are clamps 
for this purpose that do not require the use of wrenches; 
the jaws are always in line (parallel), dispensing with 
the use of the straight edge, and they are actuated by 
a crank. Except for very wide belts, these clamps can 
be handled by one person. By their use the exact ten- 
sion of the belt can be secured, its perfect line preserved, 
and a clean joint made with the belt in the handiest 
possible position for working on it. 



\irind Mills. 

An 8J^ foot wheel will raise 3,000 gallons of water 
daily a distance of 25 feet. Its first cost, including 
pump and a plain tower, is about |150. A 10 foot 
wheel will raise about. 9,000 gallons of water a day a 
like distance, and cost about |180, including the ap- 
purtenances above mentioned. A 12 foot wheel will 
raise 16,000 gallons of water per day the above distance, 
and cost with the same appurtenances $210; so up from 
14 to 16, 18 to 20 feet diameter of wheel until we reach 
a 35 foot wheel, which costs about |1,200 and will raise 
■ 100,000 gallons of water daily the specified distance. 
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ENGINEERING INVENTIONS. 

A car brake has been patented by Mr. 

Charles E. Currie, of Butte, Montana Ter, It is adapt- 
ed to be used by hand, and provides means whereby the 
hand shaft may be automatically locked at any point, 
or released by the operator's foot with ease as desired, 
the locking device being protected from dust and dirt. 
A propeller has been patented by Mr„ 

JohnWooll, of San Francisco, Cai. This invention 
consists of the paddle traveling between ways or bars 
carried by a shaft, the paddle moving through said 
shaft and acted upon by a cam groove, to cause the pad- 
dle to perform its return movement with a minimum re- 
sistance to the water. 
A car coupling has been patented by 

Mr. John C. Yeiser, of Junction City, Ky. This inven- 
tion relates to car couplings in which the ordinary link 
and pin are used, and consists in improved means for 
holding the link in proper position for entering the 
drawhead of the opposite or approaching car without 
the necessity of an attendant going between the cars 
for the purpose of placing it. 
A blow off for steam boilers has been 

patented by Mr. Stephen A. Moore, of Springfield, 111. 
It consists of an exterior valved pipe, and an interior 
pipe connected thereto, having longitudinal straight 
slots on the lower and opposite sides of the center of 
an area not exceeding that of the valved pipe, to insure 
action in blowing out dirt and sediment throughout the 
length of the boiler. 
A piston packing has been patented by 

Mr. Jackson Garrison, of Milnes, Va. This invention 
relates to pistons working where metallic rings are used 
for packing, the construction being specially devised so 
the packing rings may be readily adjusted to the degree 
of tightness n^essary to make a perfect working fit, and 
to reset from time to time, as required by the wearing 
of the cylinder and the rings. 

A feathering paddle wheel has been pa- 
tented by Mr. John P. Hickey, of Washington, D. C. 
This invention covers special details of construction 
and combinations of parts for paddle wheels for steam- 
boats, by which the paddles or floats are in position to 
press against the water as soon as they enter it, and 
continue in that position as long as they can produce 
any useful effect. 

A car coupling has been patented by 

Messrs. Thomas T. and James M. Deavenport, of Oko- 
lona. Miss. The drawhead has at its front upwardly 
and inwardly inclined prongs, on which the link catch- 
es when the cars are coupled; in a slot in the bottom of 
the drawhead a link lifter is pivoted, which can be 
locked in place by a pawl mounted on a transverse shaft 
in the drawhead, the shaft having its end bent and a 
heavy weight thereon, which weight is connected by a 
chain with a lever pivoted on the end or top of the car. 



AGRICTTLTTTRAL INVENTIONS. 

A potato digger has be en pat ented by 

struction is such that when the machine is drawn 
forward with the scoop in working condition the 
potatoes and soil are passed back upon bars, by the 
shaking of which the soil is liberated and the potatoes 
fall on the ground at the rear ready to be gathered. 

A check rowing attachment for corn 
planters has been patented by Mr. William S. Kecve, 
of Edwardsport, Ind. It is made with a frame car- 
rying a wheel with cams attached to its journals to 
operate unequal sliding rods connected by an equal 
armed lever, the longer rod connected with the seed 
dropping slide of a planter by an elbow lever, so the 
slide will be operated by the revolution of the wheel. 
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MISCELLANEOUS INVENTIONS. 

A fan attachment for elevators has been 

patented by Mr. Richard Marshall, of Brooklyn, N. Y, 
It consists principally of suitable gearing arranged to 
be revolved by the up and down movement of the ele- 
vator cage, to operate a fan at the top of the cage, and 
thus promote the comfort of the passengers. 

A combined lapel vest and overshirt 

has been patented by Mr. Abe W. Mensor, of Jackson- 
ville, Oregon. It provides different exposures of the 
bosoms and cuffs on its right and left hand sides, hav- 
ing duplicate bosoms and cuffs, whereby the same gar- 
ment is made to answer ditferent uses. 

A safety vent for beer kegs has been pa- 
tented by Mr. Niels Olson, of Perth Amboy, N. J. This 
invention covers a specially constructed safety vent 
and air pipe, to facilitate the drawing of the liquid from 
the keg and provide for the escape of the gases, so as to 
keep the liquid in fresh condition and avoid waste. 

A ventilating cover has been patented 
by Mr. Ralph J . Smith, of San Marcos, Tex. A venti- 
lating tube projects upward from the cover, with gauze 
on the upper end of the tube and a casing surrounding 
it, so the contents of vessels may be protected from 
dust, insects, etc., and at the same time be thoroughly 
ventilated. 

A window blind slat holder has been 
patented by Mr, William Jensen, of Victoria, British 
Columbia. It is a single piece of wire bent to form an 
upright spring portion or arm and a horizontal spike 
portion adapted to be driven into the cross piece of a 
window blind, notches in the holder engaging with 
stops to hold the slats in any desired position. 

A brake shoe clamp has been patented 

by Mr. Leander King, of Georgetown. Ohio. On the 
side edges of the brake block are clamps secured at the 
top and bottom, those parts of the clamps projecting 
from the face of the block being inclined toward each 
other and adapted to receive and hold the brake shoe 
between them. 

A lubricating compound has been pa- 
tented by Mr. Dyson D. Wass, of New York city. It 
is composed of paraffine, mineral oil, and talc, com- 
pounded in a specially described way, and to which al- 
cohol may or may not be added, making a compound 
which is clean to use and'doee not gum up the parts of 
the machinery. 



A wagon box has been patented by Mr. 

Jesse F. Ruhl, of Topeka, Kan. This invention 
covers a special construction and arrangement to hold 
the detachable sides of wagon boxes securely in place, 
and whereby a close and tight joint will be formed in 
such wagon boxes, to prevent grain, sand, etc., from 
working through. 

A door closer has been patented by Mr. 

John McDonald, of Middletown, Ohio. Combined with 
a rotary bearing block, a crank shaft journaled therein, 
with a weight attached to one end, are means for con- 
necting the crank shaft with a door, with other novel 
features, the device being such as can be made in one 
piece with the door hinge. 

An apparatus for watering swine has 

been patented by Mr. Hermann H. Wempe, of Capioma, 
Kan. It is so constructed as to prevent the animals 
from lying down in the trough, and so that water may 
be conveniently supplied a,t will or automatically, the 
distinguishing feature being in the form and arrange- 
ment of the water receptacle. 
A spring gear for vehicles has been 

patented by Mr. Benjamin P. Morrison, of Marion, Va. 
This invention consists in equalizing gear applied in 
connection with springs of the Concord pattern, the 
gear being inexpensive and durable, and such that by 
its use the usual perch side bars, axle beds, fifth wheel, 
bolster, and body loops are dispensed with. 
An improvement in the manufacture of 

cut nails has been patented \)y Mr. John Young, of 
Wheeling, West Va. This invention provides a new 
form of die for shaping the nail about the head, so its 
strength will be re-enforced, and thus prevent the 
heads from being so frequently broken off indriving as 
has been the case heretofore. 

A fence has been patented by Messrs. 
Andrew J. Russell and William M. Goolden, of Lon- 
don Bridge, Va. The object is to construct a strong 
fence without nails or screws, which shall be portable 
in finished sections and be easily and cheaply made, 
the stakes, rails, and posts for this purpose being wired 
together to form a rigid framework. 

A saw clamp has been patented by Mr. 

A. Floyd Delafield, of Noroton, Conn. Combined with 
two bars and a screw for clamping them together and 
against the saw blade placed between them is a handle 
on which the clamp thus formed is held, making a de- 
vice by which short pieces of saws may be used for saw- 
ing through pieces of metal or tubes. 

A centrifugal ore filter has been patent- 
ed by Mr. Thomas T. Eyre, of Carlisle, New Mexico. 
This invention covers a special construction and ar- 
rangement of parts to maintain centrifugal action in 
the semi-fluid ore until the valuable properties have 
been withdrawn, to introduce water, gaseous, and other 
fluids as may be required, and to discharge the valuable 
properties and the refuse matter from different outlets. 

A cartridge belt has been patented by 

Mr. Willie P. Beach, of El Paso, Texas. This invention 
consists in the combination, with a belt, of a strap held 
©■a the same by ujiright metal fasteners and forming 
pockets on the belt, a cord being passed trans- 
versely through the several pockets, with other novel 
features, to form a simple, strong, and durable cartridge 
belt. 
A shutter fastener has been patented 

by Mr. John Yon Hollen, of Charleston, S. C. It con- 
sists in a Hhutter bolt made in two parts, screwed to 
each other, and having a conical head, behind which 
the latch bar on the shutter drops to lock the shutter 
open, the invention affording a wide range of adjust- 
ment of the extensible bolt catch with but few sizes of 
the bolt. 
A shutter bolt has been patented by 

Mr. John Von Hollen, of Charleston, S. C. This in- 
vention consists in providing a collar near the inner 
conically headed end of the extensible catch of the bolt, 
the collar serving as a bearing for the inner end of the 
bolt in the hole made in the window frame or wall, for 
securing bars over closed window shutters or blinds, 
and for other purposes. 

A drop light and chandelier has been 
patented by Mr. John Trigge, of Mount Vernon, N. Y. 
The chandelier has an extension or drop light with 
rack teeth engaging with cog wheels in a box, one of 
the wheels being connected by an automatic clutching 
device with a disk on which a brake spring or lever 
rests, to prevent the drop light from sliding down when 
once adjusted. 

A powder keg discharge tube has been 

patented by Mr. Augustus H. Whitman, of Miners- 
ville. Pa. Combined with a tube having a flange 
around its lower end, and with a slot in its side, is an 
inner tube with a shoulder around its lower end, and 
with a side pin engaging with the slot in the outer tube, 
so the discharge tube can be snugly secured to the head 
of the powder keg, and readily detached. 
An amalgam strainer has been patented 

by Mr. Jeremiah Kirby, of Marysville, Montana Ter. 
This invention provides a new kind of top for the fun- 
nel-shaped canvas bags used for separating quicksilver 
from gold and silver amalgam, so that when the canvas 
is worn it will not have to be cut off and resewed around 
the iron ring, but can be readily released and read justed 
with a ring and thumb screws. 
An upright-beater baling press has been 

patented by Mr. John J. Piatt, of Rising Sun, Ind, It is 
made with one or more knives attached to the beater, to 
cut each feed into two or more parts as it is compressed 
by the beater, and thus form two or more small bales at 
one operation without any increase of labor over that 
required for a single large bale as heretofore formed in 
such presses. 

A bridge has been patented by Mr. Wil- 
liam O. Douglas, of Binghamton, N. Y. This inven- 
tion combines a tension floor line chord with a strut 
brace, so that a point in the end post is rigidly fixed to 
resist the pull of the chords, and both flanges of the 
wind truss will always be in tension, the invention be- 
ing more especially designed for parabolic truss bridges, 
to cheapen their cost and increase their efficiency. 

A candlestick has been patented by 

Mr. Elijah Carpenter, of Lafayette, Oregon. Combined' 



with a candlestick having a stationary post and a sleeve 
to slide vertically therein there is a spring within the 
post, having a nib projecting through a hole In the post 
to bear against the inner face of the sleeve, thus support- 
ing the candle in an upright position while burning, 
and serving as a handle by which it may be carried. 
An aerial drop for explosives, to be used 

in connection with a suitable balloon, and its motion 
regulated by a time mechanism, has been patented by 
Mr. Moses L. S. Buckner, of Shelbyville, Ky, The pro- 
pelling mechanism is on the clockwork principle, and 
the apparatus is set according to the course of the wind 
and the distance of the enemy, which it is expected 
can thus be reached at greater distances than explo- 
sives can now be thrown. 
A top plate for bone black kilns has 

been patented by Mr. Edward P. Eastwick, of New York 
city. This invention consists principally in making 
all of the surfaces of the covering plates flaring or in- 
clined toward the openings that direct the bone black 
into the retorts, preventing the lodgment thereon and 
obviating the necessity for sweeping the lodged bone 
black from time to time into the openings. 
A draught regulator has been patented 

by Mr. George W. Lore, of Fayette, N. Y. It consists of 
a casing formed with two truncated hollow cone-sections 
united at their bases and having their truncated ends 
connected with the ends of the pipes, which extend 
into the cone sections only sufficient to unite them, 
and the bottom cone section having a series of aper- 
tures which can be closed by a valve. 
A pill counter has been patented by 

Mr. David B. Moore, of St. Louis, Mo. It consists of 
a flat strip of wood or other material with perforations 
corresponding with the number of pills to be counted, 
with a trough which answers as a bottom for the pill 
cavities and as a discharging spout for guiding thepiUs 
into the box or package into which they are to be dis- 
charged. 

An apparatus for delivering clean water 
into cisterns from roofs of buildings has been patented 
by Mr. Francois Sancan, of Thibodeaux, La. A water 
receiving vessel is located in the line of the pipe which 
discharges water into the main cistern, this vessel hav- 
ing a tapering neck and float valve, which rises and cuts 
off communication when the receiving vessel is full 
with the water first coming off the roof in a storm, after 
which the roof drainage flows into the main cistern. 

A saw swage has been patented by Mr. 
Thomas Newnham, of Wainright, Ga. This invention 
provides a simple and efficient swage for setting the 
saw teeth from the under or throat edges, thereby in- 
suring better working clearance of the teeth, and one 
which will set the teeth gradually, and by a rolling 
action of the swaging die, allowing hard or brittle saw 
teeth to be set without breaking or cracking their 
points. 

A shoe fastening has been patented by 

Mr. Henry H. Rodman, of Wilkesbarre, Pa. The open- 
ing in the shoe is at the back of the heel, where the 
tongue is passed through clips in such a manner that as 
the tongue is drawn downward the rear of the shoe can 
be opened for the foot to enter, but when the shoe is 
to be closed the tongue is drawn upward through the 
clips, and straps projecting from one end of the tongue 
are passed around the ankle to fasten in front. 

A tentering machine has been patented 

by Mr. Andrew McLean, of New York city. In com- 
bination with the guide roller and regulating roller and 
means for revolving them, are independent stretching 
and feeding wheels, so the main operative parts will not 
be revolved by positive power, but by frictional contact 
with the rollers of the wet or starched cloth being 
drawn through the machine by the cylinders of the dry- 
ing machine, the differential movement of the surfaces 
of the rollers exerts a powerful action, and the cloth is 
properly stretched in all directions. 

An improved lamp wick has been pa- 
tented by Mr. Ives Lynd, of Troy, N. Y. It may be knit 
in an ordinary knitting machine, but is so designed as to 
form straight longitudinal ribs upon the sides of the 
wick, with intermediate passages, which extend the 
whole length of the wick, and are entirely unobstructed, 
so as to furnish continuous ducts or small tubes through 
which the oil is drawn freely to the blaze. TheAvick is 
cheaply made, and is intended to furnish the greatest 
possible amount of light from heavy as well as from 
light oils, the easy flow of oil to the flame preventing 
charring and crusting of the top of the wick, the latter 
being so porous that the oil is always fed abundantly 
enough to prevent this, a desideratum which has been 
much sought after of late. These wicks may also be 
used in oil reservoirs for conducting oil to journals, 
boxes, and bearings of all kinds to be lubricated. 
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All Scientific Books and App. cheap. School Electri- 
city, N. Y. 

Steamboats supplied with Pumps for every service 
by Valley Machine Works, Easthampton, Mass. 

Machinery and Special tools of all kinds perfected. 
Interchangeable Tool Co., 313 North 2d St., Brooklyn, 
N. Y. 

Send for Special List of Second-hand Machinery. 
Pond Machine Tool Co., Worcester, Mass. 

Small Size Universal Milling Machine. Price, $700, 
f. 0. b. Best in the market. Send for circular. Brown 
& Sharpe Mfg. Co., Box 469, Providence, R. I. 

"How to Keep Boilers Clean." Send your address 
for free 88 page book. Jas. C. Hotchkiss, 86 John St., N. Y. 

Wanted.— Capital to manufacture sugar at one cent a 
pound. Address Collier Process, P. O. Box 773. N. Y. 

The most complete catalogue of Scientific and Me- 
chanical Books ever published will be sent free on ap- 
plication to Munn & Co., 361 Broadway, N. Y. 



Pure Turkey Emery, English tanned Walrus, and 
Polishers' Supplies. Greene, Tweed & Co., N. Y. 

Peck's Patent Drop Lifters can be attached to any 
drop. Beecher & Peck, New Haven, Conn. 

Stephens' Patent Bench Vises are the best. See adv., 
p. 268. 

$2.50 buys a Keyless Drawer Lock that has not been 
picked. Miller Lock Works, Philadelphia, Pa. 

Oars to face your course with speed and ease. At 

Alex. Beckers. Iloboken, N. J. 

Shafting, Couplings, Hangers, Pulleys, Edison Shafting 

Mfg. Co. ,86 Goerck St., N.Y. Send^f orcatalogue and prices. 

Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N. Y. 

The Best Upright Hammers run by belt are made by 
W. P. Duncan & Co., Bellefonte, Penna. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

The leading Non-conducting Covering for Boilers, 
Pipes, etc., is Wm. Berkefeld's B'ossil Meal Composition ; 
^ inch thickness radiates less heat than any other cov- 
ering does with two inches. Sold in dry state by the 
pound. Fossil Meal Co., 48 Cedar St., N. Y. 

Every variety of Rubber Belting, Hose, Packing, Gas- • 
kets. Springs, Tubing, Rubber Covered Rollers, Deckle 
Straps, Printers' Blankets, manufactured by Boston 
Belting Co. , 226 Devonshire St.. Boston, and 70 Reade St., 
New York. 

Brush Electric Arc Lights and Storage Batteries. 
Twenty thousand Arc Lights already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. Our 
StorageBattery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Write to Munn & Co., 361 Broadway, N. Y., for cata- 
logue of Scientific Books for sale by them. 

Wanted.— Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

"How to Keep Boilers Clean." Book sent //-ee by 
James F. Hotchkiss, 86 John St., New York. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Universal 
Mill Co., 10 Barclay Street, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New York. 

If an invention has not been patented in the United 
States for more than one year, it may still bepatentedin 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Guild ^ Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 254. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
pleteoutfltfor plating, etc. Hanson, Van Winkle & COn 
Newark, N. J., and 92 and 94 Liberty, St., New York. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, flre and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers,addressGeo. F. Blake Mfg. Co., 44 Washington, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., Sei'Broadway, N. Y. Free on application. 

Economy Belting for driving belts. Durable and 
cheap. Send for circular. Greene, Tweed & Co., N. Y. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 270. 

Supplement Catalogue. — Persons in pursuit of infor- 
macion of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIPTC American Supplemext sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 285. 
Woodwork'gMach'y, Kollstone Mach. Co. Adv., p. 284, 

Wood Working Machinery. Full line. Williamsport 
Machine Co. , 110 W. 3d St., Williamsport, Pa., U. S. A. 

Iron and Steel Drop Forgings of every description. 
Billings & Spencer Co., Hartford. Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 Bast 8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St. , New York. 

Emerson's 1^^ Book of Saws free. Seduced prices 
for 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith &Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

S^° A Handbook on the Teeth of Gears, $1. Circular 
free. G«ar Wheels and Gear Cutting. Send for Cata- 
logue S. Geo. B. Grant, 66 Beverly Street, Boston, Mass. 

Barrel, Keg, Hogshead, Stave Mach'y- See adv. p. 270. 

fFaw^erf.— Patented articles or hardware specialtiea to 
manufacture on contract or to manufacture and place 
on the market, i'irst-class facilities. Correspondence 
solicited. Address Hull Vapor. Stove Co., Cleveland, 
Ohio. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 
Young Men I Read This I 

The VOLTAIC Belt Co., of Marshall, Mich., offer 
to send their celebrated Electro-Voltaic Belt 
and other Electric Appliances on trial for 
thirty days, to men (young or old) alflicted with 
nervous debility, loss of vitality and manhood, and 
all kindred troubles. Also for rheumatism, neu- 
ralgia, paralysis, and many other diseases. Com- 
plete restoration to health, vigor, and manhood 
guaranteed. No risk is incurred, as thirty days' trial 
is allowed. Write them at once for illustrated 
pamphlet free. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa,. 
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NEW BOOKS AND PUBLICATIONS. 

Russia under the Tzars. By Stepniak. 
Rendered into English by Wm. 
Westall. New York: Charles Scrib- 
ner's Sons, 1885. 

In this vivid picture of the galling despotism of the 
Tzars, the well-known Nihilist has struck a vulnerable 
point in the Russian autocracy. Such a burning ac- 
count of atrocious wrongs must claim the attention of 
Christendom, It is an appeal to the power of public 
opinion. The Russian government, though entirely ob- 
livious to the tears of a whole province, is curiously sen- 
sitive to foreign criticism. It is this sole vibratory chord 
which Stepniak has touched. His account of the 
present tyranny is accentuated by a brief sketch of 
Russia's ancient liberty. The description of the village 
Mir and provincial Vetche are interesting studies in 
social economy. The contemptible detective service 
which the government has stooped to organize, and 
the mockery of Russian law, are introductions to the 
horrors of Siberia and the fortress of Peter and Paul. 
But the main portion of the book is devoted to the 
evils which fall even on those obedient subjects who 
■ are innocent of the love of liberty. In Russia it is a 
crime to be suspected. No one can be free from the 
dread of administrative exile. The censorship of the 
press and the discouragement of education, so essen- 
tial to autocratic rule, are formidable barriers to the 
progress of civilization. Coming just at this time, 
when the eyes gf the world are fastened upon Russia, 
this book will interest many readers, and, it is to be 
hoped, will accomplish something for her liberation. 

The Distillation and Rectification 
os^ Alcohol, and the Preparation 
OF Alcoholic Liquors, etc. By 
William T. Brannt. Henry Carey 
Baird & Co., Philadelphia. 
The distillation and rectification of spirits properly 
occupies the major portion of this volume, and is 
treated in a simple but comprehensive way, bringing the 
whole subject within the understanding of any one of 
ordinary intelligence. Yet we doubt whether this por- 
tion of the book will be so much appreciated as will be 
the chapters on the preparation of liquors and cordials, 
which explain how easy it is to fabricate from pure 
spirits a wide variety of liquors, such as Cognac and 
other brandies, Hollands gin and Schiedam schnapps, 
Scotch, Irish, old Bourbon and other whiskies, cordials, 
bitters, etc. The thousands of imitations of "genuine 
imported " or " old stock " liquors in the market render 
it not easy for even an expert to judge of the various 
qualities; but the importance of extreme care in this re- 
spect may be judged when we note that among the ma- 
terials used in these liquors are, besides a wide variety of 
nut shells, allspice, cinnamon, etc., such additions as 
turpentine, spirits of niter, citric and acetic acids and 
acetic ether, fusel oil, creosote, and many others of the 
same kind. It is difficult to estimate the consumption of 
these fabricated liquors or their effects upon the indi- 
viduals who take such compounds into^their stomachs; 
but it is safe to say that if every one who has heretofore 
helped to increase their sale could be" made aware of the 
facts, there would be a decided "drop "in the liquor 
*■ market. 

Applied Mechanics. By Graetano 
Lunza. John Wiley & Sons, New 
York. 

As a text book for students of engineering, this 
volume, by a Professor in the Massachusetts Institute 
of Technology, Boston, will prove a most useful assist- 
ant. It is largely a treatise on strength and stability, 
and the topics are arranged in such manner as was 
deemed most convenient for the classes of the institution 
in which the author taught. The contents embrace 
chapters on the composition and resolution of force, 
dynamics, roof and bridge trusses, center of gravity, 
strength of materials, continuous girders, equilibrium 
curves, arches, and domes, and theory of elasticity 
and applications. The reported tests of iron, steel, and 
timber, for a wide variety of uses, embrace a large 
number of the most carefully made trials of recent 
date, and the explanations and criticisms thereof are 
such as to increase the practical value of the informa- 
tion thus afforded. 

Twenty Years with the Indicator. 

Vol. II. By Thomas Pray. John 

Wiley & Sons, New York. 
This work, as was the first volume by the same 
author, has been compiled from a very extensive prac- 
tice in testing engines of almost every kind and for 
nearly all varieties of work for which they are em- 
ployed. The indicator in the hands of an intelligent 
engineer is a simple device, which should be easily 
managed to give valuable readings as to the working of 
an engine and the economical use of steam, but there 
are many who fail to employ it rightly, or correctly de- 
duce from the cards the evidence they give, and to all 
such this volume details experiences likely to be of 
practical service. 

Steam Usin&, or Steam Engine Prac- 
tice. By Charles A. Smith. The 
American Engineer^ Chicago. 

This work is a companion volume to " Steam Mak- 
ing," by the same author, the two books forming a 
valuable addition to the literature of this subject. Th( 
book is a great deal more practical than theoretical, thj 
chapters on valves and valve gear, and on different vj 
rieties of engines, with the illustrations of details a|d 
citations of experiments, containing a great deal pf 
interest and value. 

The Phcenix Brid&b Company, ^f 

Phcenixville, Pa., have recently issued a handsome 
illustrated album of designs of bridges, with detailed 
descriptions. The list of wrought iron bridges, viaducts, 
and piers built by the company covers some of the 
most important work of this character ever built in the 
United States and Canada. The distinctive features of 
American bridge work^-elaborate bracing, no extra use 
of material, and, consequently, light and graceful 
forms of structure as wel ■ as great strength— are well 
shown in the views of their bridges here given. David 
Reeves is the President of the Company, and Adolphus 
Bonzano Yice President and Chief Engineer. 



hints to correspondents. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Info rmation requests on matters of 
personal rather than general interest, and requests 
for Prompt Answers toy I^etter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) W. M. B.— The wood of pickle kegs 

may be protected by coating it with.paraffine. Bottles, 
however, are the best vessels in which to preserve pic- 
kles. A beautiful green color entirely destitute of any 
poisonous qualities may be made by dissolving 5 grains 
saffron in J4 ounce distilled water, and in another vessel 
dissolving 4 grains indigo carmine in }i ounce distilled 
water. After shaking up each thoroughly, they are al- 
lowed to stand for 24 hours, and on being mixed to- 
gether at the expiration of that time a fine green solu- 
tion is obtained, capable of coloring pickles, etc. 
(3) C. H. R.— An oil cloth should nev;^ 

be scrubbed with a brush, but after being swept, shfiuld 
be cleaned by washing with a soft flannel and luke- 
warm or cold water. On no account use soap or water 
that is hot, as either would have a bad effect on the 
paint. When the oil cloth is dry, rub it well with a 
small portion of a mixture of beeswax softened wi|h a 
minute quantity of turpentine, using for this purpo^ a 
soft furniture polishing brush. The following is also 
used to keep oil cloths looking well: Wash them once 
a month in skim milk and water, equal quantities of 
each. Rub them once in three months with boiled lin- 
seed oil. Put on a very little, rub it well in with a rag, 
and polish with a piece of old silk, 

(3) H. V. — There is probably no special 

book treating of the separation of gold and silver from 
their ores by means of electricity. In a small way gold 
and silver are thrown down from solutions containing 
them, as in the plating processes, but such a line of ope- 
ration would hardly meet with success in treating ores. 
The same is true of mercury; the general process of ob- 
taining mercury from its ores is by distillation. We 
would suggest that you consult some of the many books 
on metallurgy. 

(4) Gr. D. writes: Please inform us how 

many lines of nonpareil type, 13 ems pica width, it takes 
for 1 square. Also how we can find the number of 
squares in nonpareil, when the matter is set in bour- 
geois same width? We have county printing to do, 
and they pay at so much a square, nonpareil type. We 
don't have nonpareil enough to set it in, and have to use 
bourgeois, and we areunable to find any rule, or any one 
who knows how to measure it? A. A printer's ' ' square " 
for measuring advertising space in a newspaper is a 
term of variable meaning, always requiring fuller de- 
finition to express its exact quantity of space. It is 
customarily used in connection with the particular type 
and measure of the paper, as " a square of 13 lines agate," 
or nonpareil, or any other kind of type, and really 
means only a space of that extent, not in any way a 
mathematical square of space in the paper. It first 
came into use as designating a small space for a busi- 
ness card, and has been largely used by printers, mori 
especially in small country papers— the " square " beic^ 
generally stated to mean a particular space varying f r«m 
about 10 to 14 lines, and of the size type used for adver- 
tising in the paper, from agate to long primer. Yoft;; 
square of nonpareil should mean a definite number of 
lines, and then measure by this rule the space occupied 
by any other kind of type, larger or smaller. 

(5) D. W. L.— With a well made boat, 

on smooth ice, an ice boat will travel much faster than 
the wind. For example, a twenty mile breeze will 
drive the boat with a velocity of 40 miles per hour or 
more. 

(6) C. E. A. — A good quality of printer's 

ink brought to the proper consistency with linseed oil 
is the best article to use with pad for rubber type. Ni- 
grosine black dissolved in water and mixed with suffi- 
cient glycerine is likewise employed, but it is not as good 
as the former. 

(7) A. S. writes: Do you know of any 

paint that can be applied to posts, that horses will not*' 
touch? A. We do not know of any but such as it woulfl 
be objectionable to use. / 

(8) R. F. E., Jr. — The Carre ice machine 
is made by the Richmond Iron Works, Philadelplia. 
The medium used is simply a strong solution /of 
ammonium hydrate, the principal point throughout iljhe 
operation being that as the liquid ammonia is rend^fed 
gaseous it absorbs the sensible heat from the water\][:o 
be frozen. 

(9) R. H. D. asks: In what proportioix 
to mix tincture of cantharides and glycerine for the pre- 
vention of baldness? A. An excellent hair tonic con- 
sists of as follows: Scald black tea, 2 oz., with 1 gal. 
boiling water; strain, and add 3 oz. glycerine, tincture 
of cantharides, i4 oz., and bay rum 1 qt. Mix well by 
shaking, and then perfume. 

(10) H. J. C. writes: 1. The gas carbon 

dioxide (CO3) is present in air to extent of nearly 4 per 
cent, and is soluble in water (1 liter of water at 15<* dis- 
solving about 1 liter COj). Notwithstanding this, it is 
foundthat even after long rains the amount of CO2 in 
the air at any particular locality remains practically un- 
changed. What is the reason? A. Ordinary rain con- 
tains carbon dioxide which it has dissolved out of the 
air. The amount absorbed by the rain could not but be 
infinitely small under ordinary circumstances, and 
moreover the sources of its origin are constant. 3. -How 
would you deflnedame? A> Burning vapor or gasi See 
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also Webster, 3. At low temperature the gas nitric per-' 
oxide (Na04) condenses to an almost colorless liquid. 
Upon increasing the temperature the color deepens to 
yellow and brown. Why? A. The various shades as- 
sumed by the nitrogen peroxide are due to impurity or 
dilution, for as a liquid it is colorless, but as it expands 
by the heat it takes more air, becomes more oxidized, 
and therefore colored to a greater degree, just as the 
iron oxide, which is black when anhydrous, as in certain 
varieties of hematite, but, as it becomes hydrated and 
mixed with water, it changes to red. and so on through 
various shades to the light yellow ochers. The colors 
are properties of the substances. 

(11) J. B. — Rubber is generally pressed 

in iron moulds. A little soapstone is first thrown into 
the mould to prevent the rubber from adhering to the 
mould. Full information on the India rubber industry 
is given in Scientific American Supplement, Nos. 
349, 251, 352. 

(12) F. N. O. asks for the preparation 
used to stick together the edges of paper in making 
scribbling blocks. A. Ordinary glue to which about 5 
per cent of glycerine has been added is frequently used. 
A solution of rubber in carbon disulphide is also used. 
A little aniline is added to the solutions in order to pro- 
duce the color. 

(13) J. T.— The so-called ** magic tooth 
paste" consists of white marble dust, 3 oz.; pumice 
stone in impalpable powder, IJ^ oz.; rose pink, % oz. ; 
otto of roses, 7 or 8 drops. Mix with sufficient honey 
to make a paste. This will rapidly clean the teeth, but 
it is not adapted for free or frequent use. 

(14) D. H. asks if there is any prepara- 
tion that will stop cracks in a stove, so as to prevent the 
smoke from escaping, where the heat is great, as in the 
back of an ordinary grate? A. Take equal parts of 
sulphur and white lead, with about a sixth of borax, in- 

' corporate them so as to form one homogeneous mass. 
When going to apply it, wet it with strong sulphuric 
acid and place a thin layer of it between the two pieces 
of iron, which should then be pressed together. An ex- 
cellent cement consists of glycerine and litharge stirred 
to a paste. 

(15) A. H. W. asks: What substance is 
the best for securing the rubber tire to the rim of a bi- 
cycle? A. Rubber cement is used, although the tire 
is sometimes vulcanized on. 

(16) C. S. T. — Oxygen gas is given off 
when potassium chlorate and manganese dioxide are 
heated together. This operation is generally conducted 
in a flask to which a delivery tube is attached, and the 
gas passes through into a convenient receptacle, bub- 
bling up and replacing the liquid already in the vessel. 
Any text-book on chemistry will show the manipula- 
tion better than we can explain it. 

(17) P. W. T. writes: How can I stick 
glass to wood so as to cut it? It must be so that water 
will not affect it. Also, how can I take it off again? 
What will polish glass? A. You will find in Scientific 
American Supplement, No. 158, a great number of 
waterproof cements, but one that can be easily re- 
moved complicates the condition. Will not sealing wax 
answer? It is not affected by moisture, and a little heat 
will make it fluid.— Glass can be polished by treating it 
with fuller's earth, rouge, and like substances with a 
rag and a little oil. 

(18) J. D. asks: 1. Is there any way of 
restoring the yellowish unbleached color to bleached 
cotton cloth without weakening the fabric? A. No. 3. 
Will anything remove ink stains from the dark colored 
leather of portfolios or book bindings without destroy- 
ing color? A. Any bleachingagent that you might use 
will probablyaffect the coloring matter of the leather. 
Cannot.the spots be washed off? 

(19) W. A. — To clean marble from dis- 
coloration: Try 2 parts sodium carbonate, 1 of pumice 
stone, and 1 of finely powdered chalk. Mix into a fine 
paste with water. Rub this over the marble, and the 
stains will be removed; then wash with soap and 
water. 

(20) F. V. S. asks how to make a per- 
manent light shade of copper on brass; it looks very 
pretty and bright when first done, but seems to get 
much darker; have tried lacquering it, but that does 
not help it. A. Try dipping or boiling in a saturated 
solution of sulphate of copper in water, till the de- 
sired color is obtained. 2. How to mix kerosene and 
aniline colors. I have dissolved the anilines in alcohol 
and also water, but they will not mix; also how to mix 
shellac with kerosene? A. The best way to do is to 
purchase the so-called aniline fat colors. These are 
then directly soluble in kerosene. Shellac is not solu- 
ble in kerosene, but by first dissolving it in coal tar 
benzol, and then mixing this solution with kerosene, 
your object can be obtained. 

(21) C. S. asks how to make a glue or 

paste which when dry sticks well, retains a pliable con- 
dition, and in bulk, corked tight, remains in a 
liquid state. A. Take a wide mouthed bottle, and dis- 
solve in it 8 ounces best glue in V^ pint water by set- 
ting it in a vessel of water and heating until dissolved; 
then add slowly 2'/^ ounces strong nitric acid 36" 
Baume, stirring all the while. Effervescence takes place 
under the generation of nitrous gas. When all the acid 
has been added, the liquid is allowed to cool. Keep it 
well corked, and it will be ready for use at any moment. 
This preparation does not selatinize nor undergo pu- 
trefaction or fermentation. 

(22) C. C. H.— The strength of a 1^ inch 

belt 6 inches wide, laced, is about 700 pounds. If riv- 
eted, about 1,200 pounds; solid, about 3,000 pounds. 
The amount of horse power a belt will transmit de- 
pends so much on speed and size of pulleys as well as 
tightness that no data can be given for the amount of 
work a belt can develop, without considering all of 
the conditions. Three ply rubber belts have a tensile 
strength of about 600 pounds per inch in width, 4 ply 
about 800. 

(33) W. A. S. asks: 1. Is acne dollar bill 

issued in 1862 worth any more than its face value? If 
so, how much? A. It is not worth any more. 3. Is 
there any operation by which the size of the nose can 
be reduced? If there is, what is it? A. The size of 
the nose cannot be ret^ueed in any rational way< 



(24) C. C. C. — There are tides in our great 

lakes, but small, because the lakes are small compared 
with the ocean. — We have no experience with annealing 
in ice or soap water. Have always found plain water 
at ordinary temperature as good as could be desired 
for black heat annealing.— The more surface you have 
in the body of a plain cylinder stove, the more radia- 
tion. 

(25) A. H. P. writes: How can I best 

keep screw on small steam launch from fouling with 
weeds? It is a double keel from midship, with curved 
water ,way. The wheel is placed within same, and 
not below said keels. I have not tried this one yet, 
but very much wish your opinion. We had a steam 
catamaran, and it fouled badly last year in our creek in 
getting to the lake. A. This has given a great deal of 
trouble to the steam canal boats. We fear there is no 
hope for you unless you invent something. 

(26) M. B. asks: What is the cause of 

bunions or enlarged joints, and what is the best way to 
get rid of them? A. Bunions are caused by boots or 
shoes that are too short, producing an enlargement of 
the joint of the great toe. This enlargement, once 
produced, will remain permanently on the feet of adults, 
but all soreness may be removed by the same treatment 
as used for corns. Only comfortable fitting foot wear 
will prove a permanent relief. 

(27) T. H. De S. writes: Western manu- 
facturers of cooking ranges say that they are obliged 
to make their wrought iron ranges of heavier material 
than their Eastern competitors, as the soft or bitumin- 
ous coal is more destructive to the iron than the an- 
thracite is, because of the excess of sulphur in it. Is 
this correct? Will not a range last equally as long 
whenusing softas with hardcoal? A. The bituminous 
coal of the Western States has much sulphur, which is 
destructive to grates and adjacent iron work. The 
competition among stove and range manufacturers in 
the Eastern States may also have much to do with 
the thinness of their castings. 

(28) F. C. D. writes: I have a boiler 

with 39 1% inch tubes 30 inches long. This boilerfur- 
nishes ample steam for an engine with a cylinder 3x5. 
Can I heat a building with two rooms, one 15 feet wide, 
10 feet high, and 43 feet Jong, and the other 13 feet wide, 
7 feet high and 36 feet lonsr, the boiler to furnish steam 
for engine at same time ? Also, what is the best way 
to heat it — by radiation or by pipes near the ceiling? 
If by pipes, do you think that two rows of inch pipe 
would be sufficient, and if by radiator, how many 
would I need, and how large? I carry 80 pounds pres- 
sure on boiler-. A. We recommend you to use exhaust 
steam for warming your rooms, with a live steam con- 
nection, so that you may have steam in the pipes when 
the engine is not running. Your boiler is large enough 
for ordinary weather, but in the zero weather you could 
not run the engine its full duty and heat with live 
steam. For exhaust you will require 200 feet of 1 inch 
pipe for the large room and 100 feet of 1 inch pipe 
for the small room. Let the exhaust blow freely 
through the pipes. €»verhead heating by exhaust is 
much in vogue; long coils at the sides of the rooms 
give the best results for small rooms. 

(29) F. A. P. asks how punches are tem- 
pered for punching irotf cold. Have considerable 
trouble to have punches made that will stand the 
strain. A. Temper punches in the same manner as 
you would any tool that is required to be tough and 
hard. Your trouble probably is not so much in the 
tempering as in the relative size of the punch and 
hole in the bed piece. The hole should be larger than 
the punch according to the thickness of the metal to 
be punched, say about % the diameter of the punch. 

(30) F. S. B. asks: 1. Why a tin pail 

will not rust when a piece of zinc is soldered in the 
bottom of the pail? A. We suppose that the prevention 
of rust is due to galvanic action. 3. Is there any pre- 
paration that will mend what is commonly known as 
agate ware, sold by hardware dealers? It cannot be sol- 
dered, and when broken or cracked it is worthless. A. 
We know of no successful method of repairing agate 
ware. 

(31) R. W. W. writes: Please inform me 

if there is any instrument by which I can tell how much 
distance a man travels in a given time. My men travel on 
ofiicialbusiness, andare paid by themile; they go on 
horseback. A. The pedometer is an instrument for meas- 
uring a man's step; if the man steps approximately even, 
or comes down on his feet with the same force at each 
step, it gives fair results. We think that it would be 
difficult to so'measure a horse's pace. For vehicles there 
is an instrument sold that is very perfect. 

(32) J. P. McN.— Good solders are made 

from tin and lead in all proportions, from pure tin, 
which is the strongest, to equal parts of tin and lead, 
which last is an easy melting solder. 

(33) J. J. L. writes: A and B have a dis- 
pute: A claims that two ships sailing in the same direc- 
tion at the rate of one mile per minute, one being one 
mile behind the other, and a cannon on board the rear 
vessel capable of throwing a ball at the rate of one mile 
aminute, in casethisis fired atthe]vessel in the lead the 
ball will hit the vessel fired at in one minute. B claims 
it is impossible for the ball to leave the vessel it is fired 
from. How is it? A. Leaving out the question of 
gravity, as is necessary, the ball will reach the forward 
vessel in one minute, because the cannon, being on a 
vessel that is moving one mile per minute, also 
moves one mile per minute, and if the ball is dis- 
charged from the cannon at a speed of one mile per 
minute, it will have a speed of two miles per minute in 
relation to the earth. Otherwise the ball could not 
leave the cannon, and the dispute is an absurdity. 

(34) J. A. W. writes: 1. Does the study- 
ing of books on locomotive engineering assist one to 
learn to be s^ich an engineer? A. Yes, it is very neces- 
sary if you would become an accomplished engineer. 2. 
Would Mexico or South America be a good location for 
one to follow such a trade? A.Better learn the art of en- 
gine driving in the United States, then you will be ready 
for an opening in any part of the world. 3. What kind 
of a trade could a young man of this country get or learn 
in any of those countries? A. There is little to be learn- 
ed in Mexico or South America in the trades, but good 
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openings there are awaiting menwhoaregood work- 
man here. 4. What are the rates of wages of American 
or ^ny other countries outside of the United States? A. 
W^ges in Mexico and South America for expert work- 
m^ are higher than in the United States. In all other 
countries wages are low. 

(35) G. C. F. writes: I have a small 
yacht that ran against the rocks and rubbed holes into 
her sides, from one-quarter to one-half inch deep; and 
as I do not want to put in new planks or pieces, would 
like you to tell me what composition I can put in them, 
to stay, and make a smooth surface, the holes being 
above water mark? A. Haul out the yacht and turn up 
thesides, let the wood dry, and with" a hot iron melt 
Bhellac into the bruised spots. Make the iron hot 
enough to melt the shellac quickly, but not to burn. 
Smooth over the surfaces evenly with the iron a little 
cooler. Finish with a scraper and sand paper. Then 
paint. 

(36) J. R. B.— The plastic asbestos felt- 
ing will not hold well on a traveling boiler. Use a 
layer of asbestos paper next the boiler, and cover with 
hair felt and canvas; leave the front of the boiler naked. 
You may probably save from 5 to 10 per cent of the fuel 
by thoroughly felting both boiler, steam pipe, and cyl- 
inder. Copper thimbles are used in locomotives. Not 
used in stationary boilers. The thimbles are rings cut 
from seamless tubes. 

(37) T. P. R. writes: What would be the 
best method for polishing irregular shaped steel, such 
as drill points or cultivator points? If with belt, which 
would be preferable— leather or canvas; and what is the 
method for applying the emery, and what sized emery 
will give the best results? Should the glue and emery 
be mixed before applying, and at what speed should the 
belt be driven? A. Emery belts are much in use for pol- 
ishing. They are not economical for the rough surface of 
iron castings. Steel that is formed in a drop or press, in 
a die and smooth, may be pickled in muriatic acid and 
water, which takes the scale off, after which the belt 
will finish in good style. Use No. GO emery and the 
best glue. Spread the glue hot and sift the emery on 
quickly and as thick as the glue will hold. The best 
way is for two persons to do the work — one to spread 
the glue and the other to follow with the emery as close 
as possible to the brush. If the points are hardened, 
a.coarser grade of emery is preferred— 50 or 40. 

(38) 0. S. S. writes: I have a small hori- 
zontal boiler 2 feet in diameter, 3^ f^et long, with 36 
two inch fines running the full length; the flues are put 
in one-half of the heads. Can I use it as an upright as it 
is, or shall I have to put flues in the other half, and if 
so, how many? I think there is heating surface enough 
for my engine as it is; engine is 3 inches diameter by 5 
inches stroke. How much power will it develop with 
60 pounds steam, running 300 times a minute? A. If 
you set your boiler horizontally, as its make was in- 
tended, it will be 3 horse power. If you set it upright, 
it will be necessary to fill the space with tubes laid out 
in the same way as those already in, to make it 3 horse 
power. It will only make a poor boiler at that, as you 
will ifii-ii Have "tu make a UMdli lll'ti'Piox.' Uratff sn^uTa' 
be 14 inches from shell in either case. Your engine 
will develop about 2^ horse power. Use % inch steam 



pipe, 1 inch exhaust, smoke 8ta(^ 8 inches diameter, 15 
feet high. 2. Could I make a larger dynamo than the 
one described in Supplement, No. 161, from the de- 
scriptions given in it, and if so, what proportion should 
it be to require 2 full horse power to run? A. For a 
larger dynamo, such as you ask for, you had better 
consult some of the establishments in the electric light 
business. 

(39) F. O.— We could not undertake to 

instruct you in making an air gun. It requires a skill- 
ful mechanic in gun work to make these guns. A few 
hints will be of no value. You will find them described 
and illustrated in Knight's " Mechanical Dictionary. " 
You may also obtain drawings of a number of patents 
on air guns from the Patent Office for a fee. We think 
that you could make a windmill that would drive your 
fret saw, and for this also you could find a variety of 
ways, according to your location and facilities. 

(40) R. E. writes: Please let me know if 

I would get any more speed out of my boatby using a 
smaller propeller wheel — using 24' ' now, 3' pitch — en- 
gines 3" s 31^", coupled, or if I would be better with a 
two-bladed one, boat 30' long, S' 10" beam? Can make 
between 6 and 7 miles now, but think I ought to do 
more. Also let me know if boiler is large enough, size 
26" diameter, 4' high, 32 two inch tubes 23" long? A. 
Your wheel is about right, A smaller wheel would 
have to run much faster, and be subject to more slip. 
If your boiler and engines are running up to their capa- 
city, you could only improve by making the wheel 
larger, and very little at that, unless you also increased 
the engine power. Three-bladed wheels are preferred 
for this class of launches. You are making very good 
speed. Boiler is probably large enough. You do not 
give speed of engine when making 7 miles an hour, nor 
pressure in boiler— all essential points to know in giv- 
ing an opinion as to proper proportions. 

(41) J. A. D. writes: Take three pieces 
of metal: first a standard silver dollar; second, piece of 
gold; third, piece of platina; to be precise in measure- 
ment, they shall each be struck in the die of the silver 
dollar. Question: Which of these pieces will displace 
the most water when immersed? J. M. says the gold 
piece will displace more than the silver, and the platina 
will displace more than the gold. J. D. maintains the 

displacement will be the same, as bulk causes the dis- . ^ase. See Watch case, 
placement, and not specific gravity, which I under- " ' ' ^ " 

stand J. M. to maintain. A. J. I), is right. 

(43) C. H. C— We could not undertake 

in this place to attempt an explanation of the pheno- 
mena of alleged spiritual manifestations, or even a defi- 
nition of what is claimed in this line. 



(43) E. S. writes: I have an instrument 
of music called the Musical Cabinet, for which I paid 
$80. It performed very well at first, but it soon got to 
fray the edge of the paper on the bass side, and did not 
re-roll true. I should like to know how to prevent it if 
possible? A. Get a; piece of roll drawing paper, and cut 
anew sheet; this can be done by taking out the old one 
and using it for a pattern, marking the holes with a 
pencil. Cut on a board with a knife. 



Minerals, etc.— Specimens have been 

'received from the following correspondents, and ex- 
amined with the results stated. 

E. M.— Sample No. 1 consists of hematite or specu- 
lar iron ore, sometimes called micaceous iron ore. No. 
2 is simply a metallic plate of the same a little larger 
than the majority of the plates in the first sample. — R. 
S. H.— The deposit is calcium carbonate, and it is so- 
luble in acids. 
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Adjustable bracket, W. S. How 316,459, 316,M8 

Animals to be shod, device for holding, T. P. 

McCreiffht 316,558 

Attrition mill, T. L. Sturtevant 316,921 

Aurine, manufacture of derivatives of, C. Lowe.. 316,471 

Awning, Bonner, Jr., & Vanden Berghe 316,518 

Ax blank, H. Hammond 316,618 

Axes, manufacture of, H. Hammond 316,617 

Axle box, car, J. Timms 316,503 

Axle, vehicle, Bennett & Sullivan 316,439 

Axle, self -lubricating, H. G. Farr 316,612 

Baling press, A. M. Brasher 316,732 

Banjo, G. A. Washburn 316,508 

Battery. See Electric battery. Primary and 
secondary battery. 

Bed bottom, spring, S. S. Burr 316,444 

Bed, folding, F.B.Williams 316,714 

Bed sofa, B. Kreith 316,901 

Bells, die for making, H. T. Russell 316,489 

Belt, carrier, Blum & Lind 316,727 

Belt fastener, W. H. Sleep 316,668 

Belt fastening, S. Bretzfield 316,872 

Belting, B. Deming 316,756 

Belting, manufacture of machine, Mullen & At- 
kins 316,906 

Bench. See Wash bench. 

Bessemer converters, apparatus for mounting 

and dismounting, Gilchrist & Fitzmaurice 316,537 

Bicycle saddle, T. Warwick 316,702 

Binder, temporary, G. V. Nauerth 316,809 

Binding fabrics, B. F. Bradford 316,5;il 

Blind slat holders, window, W. Jensen 316,627 

Block. See Electrotype block. 

Board. See Drawing board. Ironing board. 

Boat. See Life boat. 

Boiler furnace, T. Murphy ».... 316,641 

Bolt, C. F. Diehhnann 316,670 

Bolt, C.B. Hayes 316,619 

Boneblack kilns, top plate for, E. P. Eastwick 316,610 

Book rack for church pews, etc., M. G. Frutchey.. 316,535 

Book holder, S. S. Thomas 316,499 

Boot or shoe heel, B. F. Hall 316,456 

Boot or shoe insole, L. P. Hawkins 316,780 

Boot, or shoe ja^, Z. Beaudry 316,867 

Boot or shoe soles, tool for feather-edging, B. F. 

Blossom 316,726 

Boot, quarter, T. Golden (r) 10,587 

Bottle, L. S. Hoyt 316,460 

Bottle forming tool, W. L. Roorbach 316,832 

Box. G. A. Duguay 316,447 

Box fastener, F. W. Beckwith 316,598 

Box fastener, G. S. Randall 316,823 

Box for cigars, etc., E. Pisko 316,654 

Box loop, R. A. Dunning 316,448 

Bracket. See Adjustable bracket. Scaffold 

bracket. 
Brake. See Car brake. Elevator safety brake. 
Machine brake. 

Brake shoe clamp, L. King 316,630 

Brick kiln, S. B. Moe 316,904 

Bridge for facilitating the passage of shipping, 

etc., F. Barnett 316,597 

Bridge gate, automatic draw, F. W. Meuze 316,635 

Buckles, manufacture of, G. R. Kelsey 316,790 

Budding knife, K. McLennan 318,559 

Buggy top, G. W. Bonecutter 316,442 

Burglar alarm, electric. Hill & Babcock 316,621 

Butter cutting device, O. K. Dexter 316,759 

Button, W.C.Howard 316,624 

Button attaching machine, shoe, M. J. Bartlett... . 316,724 
Camera. See Photographic camera. 
Can. See Cracker can. 

Candlestick, B. Carpenter 316,740 

Capsules, device for stirring melted gelatine for 

making, Hubel & Reinhold 316,896 

Car and seat, G. Bnntin 316,735 

Car brake, C. E. Currie 316,879 

Car brake, J. S. Naery 316,562 

Car brake, B. J. Roberts 316,829 

Car coupling, P. Currie 316,607 

Car coupUng, T. T. & J. M. Davenport 316,446 

Car coupling, A. A. Hopper 316,546 

Car coupling, B. A. Maxey 316,556 

Car coupling, J. H. McCormick 316,800 

Car coupling, M. L. Whitney 316,926 

Car cover, J. H.Gage 316,536 

Car, dumping, M. Van Wormer 316,507 

Car dust guard, B. J. Trnesdail 316,583 

Car safety attachment, cable, H. J. Rohrback 316,831 

Car seat backs, rest for the arms of, G. Bnntin 316,736 

Car starter, J. S. Briggs 316,730 

Cars, carding railway freight, C. W. Cushman 316,527 

Cars, device for unloading gravel, Huber & Barn- 
hart 316,782 

Carding engines, mechanism for reciprocating the 

condensing cylinders of, A. R. Fox 316,769 

Carrier. See Cash carrier. Hay carrier. 

Gart, road, B. B. Kreugel 316,902 



Cash carrier, automatic, J. W. Flagg 316,531 

Casting steel, mould for, J. Henderson 316,544 

Centering gauge, D. W. Standeford 316,918 

Check hook, harness, R. J. Welles 316,510 

Check row line, O. O. Kittleson 316,792 

Chest. See Flour chest. 

Chimney cap or ventilator, M. W. Kidder 316^98 

Chimney cowl and ventilator, W. G. Henis 316,781 

Chimney flashing, T. H. Apple 316,861 

Chimneys, draught regulator and soot arrester 

for, F. H. Leonard 316,796 

Chuck, lathe, W. M. Preston 316,912 

Churn, J. McClure 316.557 

Churn dasher, J. D.Wallace 316,693 

Clamp. See Brake shoe clamp. Saw clamp. 
Cleaner. See Cotton cleaner. 

Coal feeding device, Chisholm & Walker 316,746 

Cock for nozzles, shut-off, J. E. Prunty 316,913 



Condiment, R. F. Maier..... 316,799 

Converter, H. Schulze-Berge 516,837 

Cooking apparatus, steam, Johnson & Long 316,549 

Com cutter, green, S. D. Warfield 316,701 

Corn sheller, Q. E. Bohannon 316,728 

Corn silking machine, green, J. B. Baker 316,864 

Cornet or other musical instrument, W. Booth 316,519 

Cornice, L. Woelfle 316,715 

Corset, C. H. Williams 316,858 

Corset press, J. A. House 316,547 

Corset spring, Thury & De Bassecourt 316,852 

Cotton buncher, S. Tynes 316,923 

Cotton cleaner, S. Tucker 316,505 

Coupling. See Car coupling. Shalt coupling. 
Thill coupling. 

Cover, ventilating, R. J. Smith 316,843 

Cracker can, C. E. Pierce 316,480 

Cream testing device, Andrews &.Bumap 316,860 

Cultivator, F. M. Everingham 316,886 

Cutter. See Corn cutter. 

Cylinder, H. M. L. Crouan 316,749 

Digger. See Potato digger. 

Dilator, vaginal, H. G. Farr 316,611 

Distilling wood, apparatus for, E. Koch 316,794 

Door closing device, N. H. Richardson 316,571 

Door lock, R. G. Roland 316,574 

Draught regulator, G. W. Lore '616,iK>2 

Drawers, fastening device for a series of, M. Ban- 
croft 316,590 

Drawing board, S. W. Goodwin 316,538 

Drier. See Fruit drier. 

Drier, D. H. Rice 316,484 

Drill. See Seed drill. Seed and fertilizing drill. 

Drinking trough for animals, J. Moore 316,639 

Dropper. See Tobacco dropper. 

Eaves trough, Schumann & Muth 316,578 

Eaves troughs, device for use in soldering or 

making, R. F. O'Brien 316,813 

Edge curling machine, W.A.Wheeler 316,711 

Edge trimming machines, toe pieces for, D. 

Davis 316,750 

Ejector, W. T. Messinger 316,804 

Electric battery, B. Bazin 316.436 

Electric battery, rotary, B. Bazin 316,437 

Electric cut-out, W. M. Thomas 316,502 

Electric lighting system, E. Weston 216,707 to 316,709 

Electric motors, etc., governor for, W. M. 

Thomas 316,500 

Electric wires, underground conduit for, W. 

Walter .' 316,700 

Electrotype block, P. Gleeson 316,453 

Elevator. See Hay elevator. 

Elevator safety brake, F. Schnizlein 316.577 

Elevator fan attachment, R.Marshall 316,633 

End gate, Coppernoll & Brandow 316,748 

Engine. See Gas engine. Traction engine. Vi- 
brating piston engine. Wind engine. 
Engine for starting or turning large engines,"' 

Hargreaves & Inglis 316,776 

Evaporating pan, making, G. H.Grimm 316,895 

Excavating macMne, hydraulic, R. Stone 316,497 

Extension table, J. D. Main 316,472 

Fan, automatic, W. H. Pittmau 316,655 

Feeder, stock, F. M. Agee 316,859 

Fence, Russell &GooIden 316,916 

Fence, flood, C. E. Van Auken 316,854 

Fence post, Brinly & Heinig 316„599 

Fences, machine for manufacturing picket, J. B. 

Thies 316,849 

Fermenting vats, pressure regulator for, P. 

Schaar .% 316,491 

Fifth wheel, F. G. Bippus 316,869 

File, photographic and card, W. Verbeck 316,586 

Files, cutting, C. M. Fairbanks 316,764 

Filter, J. H. Dumont 316,885 

Filter, R. P. A.Turcot 316,674 

Filter case, hard rubber, E. K. Haynes 316,457 

Filtering apparatus, K. W. Vogel 316,925 

Firearm lock, F. W. Hood 316,622 

Firearm, magazine, Curtis & Russell 316,880 

Firearm, magazine, C. J. Ehbets 316,761 

Firearm, magazine, F. F. Knous 316,899 

Firearm, magazine, J. M. Marlin 316.554 

Fire escape, H. E. Braunfeld 316,870 

Fire escape, G. Denison 316,757 

Fire extinguisher, W. H. Stratton 316,581 

Flood and sluice gate, J. S. Brown 316,733 

Flour bolts, mechanism for brushing, M. Harmon. 316,778 

Flour chest, ventilated, M. Wrightsman 316,593 

E'ork. See Hay fork. Manure fork. 

Fruit drier, S. L. Miller 316,637 

Fuel, composition for, C. H. Sternberg 316,580 

Furnace. See Boiler furnace. Smelting furnace. 

Furnace, T. Murphy 316.642 

Furnace door, H. H. Dreyer 316,884 

Furnace for roasting copper and other ores, C. A. 

Bartsch 316.723 

Furnace, liquid fuel, C. M. Gearing 316,890 

Gauge. See Centering gauge. 

Game counter or indicator, R. H. Martin 316,473 

Gas burners, stop valve for, S. B. H. Vance 316.675 

Gas, composition for purifying, J. Duke 316,609 

Gas conductor, J. D. Upperman 316,506 

Gas engine, C. Benz 316,868 

Gas, generating carbonic acid, C. R Avery 316,863 

Gas generator, J. Bowes 316,520 

Gas, purifying and odorizing natural, J. Kountz.. . 316,465 

Gas regulating burner, W. M. Jackson 316,626 

Gas regulator, J. Hunter 316,625 

Gate. See Bridge gate. End gate. Flood and 
sluice gate. Railway gate. 

Gate, J.Phillippe 316,652 

Gate, D. G. Smoot 316.844 

Gear cutter shaping tool, R. M. Hill 316,784 

Gear cutting machines, index for, G. G. Nodle 316,811 

Gearing, stop motion, S. D. Locke 316,897 

Generator. See Gas generator. 

Glass and producing the same, J. Locke 316,551 

Glassware, machine for printing on, H. Schulze- 
Berge 316,836 

Gong striker, electro-mechanical, L. H. McCul- 

longh 316.476 

Governor, Therkelsen & Brunn 316.848 

Governor, steam engine, J. W. Sargent 316,490 

Grain binders, cord spool and tension device for, 

I. H. Russell 316,917 

Grain binders, discharging mechanism for, S. V. 

Kennedy 316,550 

Grain cleaning mill, Balch & Burtt 316,722 

Grate bar. rocking, Chisholm & Walker 316,876 

Grated shovel, M. P. C. Hooper 316,623 

Grinding plate, metallic, E. M. McKee 316,478 

Guard. See Car dust guard. Razor blade guard. 

Gun, magazine, D. H. Rice 316,485 

Hammock supports, shifting top for, C. W. 

Acker 316,513 

Hanger. See Pipe hanger. 

Harness, C. W. Burgtorf 316,443 

Harness, collar attachment for double, D. B. 

Smith 316,842 

Harrow, L. Deloria 316,755 

Harrow, A. H. Patch 316,648 

Harrow teeth, making, B. D. & O. B. Reynolds. .. . 316,569 



Hat ironing machine. Tweedy & Yule 316,585 

Hay carrier, C. E. Hunt et oZ 316,463 

Hay elevator and carrier, C. B. Hunt etal 316,462 

Hay fork, C. S. Ambruster 316.719 

Hayfork, horse, P. Werum 316,857 

Hay knife, W. H. Carter 316.523 

Hay rake, horse, C. A. Werden 316,706 

Hay tedder, J. H. Thomas 316,498 

Heater and ventilator, combined, F. R. Henry 316,620 

Heating and soldering implement, Hoeveler & 

Keller 316,785 

Heating apparatus, G. Gessner 316,77? 

Heel nailing machine, H. A. Henderson 316,894 

Heel nailing machine, H. A. Henderson (r). .10,588, 10,589 
Heel nailing machine, F. F. Raymond, 2d, 

316.661, 316,826 to 316,728 

Heel trimming machine, J. C. Wetmore 316,710 

Hitching device, horse, D. W. Crowther 316,878 

Hoisting jack, G. Harkins 316,777 

Hoisting machine, C. E. Albro 316,718 

Holder. See Book holder. Music holder. Sash 

holder. Soap holder. Spool or ball holder. 

Stock holder. 
Hook. See Check hook. Screw or drive hook. 

Hoop planing machine, G. S. Foster 316,768 

Hose, device for repairing, C. P. Pierce 316,566 

Hose manipulator, fire, J. Roby 316.830 

Houses, construction of, A. Hubbard 316,895 

Hub, vehicle wheel, T. G. W. & L. McMeekin 316.560 

Ice and refrigerating machine, D. L. Holden (r). . .* 10,590 

Ice machine, T. L. Rankin 316,824 

Induction coil, T. j. Perrin 316,817 

Inhaler or respirator, J. A. Miles 316,636 

Insulator, electric wire, Locke & Bowker 316,469 

Insulator, telegraph, J. O'Brien 316,812 

Ironing board and table, A. A. Wysong 516,928 

Jack. See Boot or shoe jack. Hoisting jack. 
Knife. See Budding knife. Hay knife. Tobacco 

harvesting knife. 

Knitting machine, G. E.Nye 316,907 

Knitting machine, J. H. Osborne 316,563 

Knob attachment, A. H. Wood 316,591 

Label, F. W. Goodwin 316,773 

Ladder, extension, Balm & Deraensy 316,516 

Lamp, C. J. A. Pigeon 316,481 

Lamp, electric arc, M. G. Farmer 316.765 

Lamp, electric arc, W. W. King 316,791 

Lamp, torch, C. L. Betts 316,440 

Lamps, automatic cut-out for incandescent, W. 

M. Thomas *. 316,501 

Lantern, G. A, Carpenter 316,742 

Lantern, C. Riessner 316,486 

Lasting, preparing uppers for, W. C. Cross 316,877 

Latch, B. W. Brettell 316,871 

Lathe for turning irregular forms, C. Schoen- 

leber 316,835 

Lathe tool, L. E. Whiton 316,713 

Lathes, dead center device for, J. Hampson 316,541 

Leather skiving machinery, J. M. Watson 316,704 

Leg, artificial, A. A. Winkley 316,589 

Life-boat, D. P. Dobbins 316,881, 316,882 

Line chalker and plumb bob, Downie & Hardin... 316,530 

Live box, wire floating, J. F. Hardman 316,775 

Lock. See Door lock. Firearm lock. 

Lubricating compound, D. D. Wass. 316,703 

Lubricator, R. Ruddy 316,834 

Lubricator for pistons and cylinders, A. Simpson 

etal 316,492 

Machine brake, J. Challoner, Sr 316,744 

Malt beverages, manufacturing carbonated, C. H. 

Frings 316,451 

Manger, J. W. Baker .- 316,435 

Mangle, G. Scott 316,8,38 

Manure fork, A Niebel 316,810 

Map rack, F. P. Montgomery 316,905 

Match safe and cigar clipper, combined. Lake & 

Crandall 316,466 

Measuring device, cloth, W. H. H. Frye 316,887 

Measuring device for liquids, automatic, J. Prax- 316,910 

Meat freezer. C. N. Shaw 316,840 

Mechanical movement, T. S. Huntington 316397 

Medicines, apparatus for spraying, P. T^ochmann. 316,468 

Metal turning tool, E. Horton 316,787 

Metal working machines, work holder for, L. Cos- 
grove 316,526 

Metallic fabric, W. Hewitt 316,458 

Mater. See Water meter. 

Middlings purifier, F. Prinz (r) 10,591 

Mill. See Attrition mill. Grain cleaning mill. 

Milling machine, automatic, E. Horton 316,786 

Mixer. See Paint mixer. 

Motion, device lor converting, H. B. Keiper 316,789 

Motor. See Sewing machine motor. 

Motor, T. K. Hansberry .316,542 

Mowing machine, F. M. Waters 316,856 

Music holder, J. Frampton 316,534 

Musical instruments, harmonic attachment for 

key board, E. F. O'Neill 316,908 

Nail, J. Young 316.71T 

Necktie, W. S. Spurr 316,496 

Net or veil, J. A. Schirmer 316,575 

Non-resonant material for the construction of 

buildings, railway tunnels, railway carriages, 

etc., R. R. Hazard 316,543 

Nut lock, S. M. Guss 316,616 

Nut machine, R. T. Barton 316,866 

Oil presses, wire mat for, R. B. Brown 316,874 

Oil, etc.. refining, A. Rock 316,663 

Oven, portable, J. Ringen 316,914 

Packing, piston, J. Garrison 316,770 

Paddlewheel, feathering, j. P. Hickey 316,783 

Pad. See Stamp pad. 

Paint mixer, C. Ross, Jr 316,487 

Pavement for streets and sidewalks and mould 

for constructing the same, block, H. G. Fiske.. 316,450 

Pen holder, cap, R. W. Parker 316,815 

Photographic camera. H. V. & H. V. Parsell, Jr... 316,647 

Photographic shutter, C. C. Packard 316,564 

Pianoforte, G. Cook 316,445 

Pick, Davis & Robbins 316,528 

Pill counter, D. B. Moore 316,638 

Pipe hanger, H. Trask 316,922 

Pitcher, fountain, W. Painter 316,646 

Plaited goods, machine for making, W. F. Beards- 
lee 316,438 

Planter check row, corn, H. A. Allen 316,514 

Planter, check row corn, F. A. Rose 316,8,S3 

Planter check rowing attachment, corn, W. S. 

Reeve 316,662 

Planter fertilizing attachment, corn, G. S. Paine.. 316.645 

Planting machine, corn, J. Case 316,743 

Pliers, cutting, N. Gill 316,452 

Plow, steam gang, W. H. Snyder 316.845 

Plow, steam gang, Snyder & Frick 316.846 

Plow, sulky, J. S. &E. C. Robinson 316,572 

Plow, sulky, N. Shafl"stall 316,839 

Plow, wheel, J. W. Meikle 316,802 

Pocketbook coin attachment, G. W. Scales 313,664 

Pole, wagon, N. E. Springsteen 316,671 

Post. See Fence post. 

Potato digger, B. D. Prentice 316,657 

Press. See Corset press. 

Primary and secondary battery, G. Fournier 316,533 



) 1885 SCIENTIFIC AMERICAN, INC 



3i6 



^mnitiu ^mmxm. 



[May 1 6, 1885. 



Printing press delivery apparatus, W. Scott 316,665 

Propeller, J. Wooll 316,592 

Pulverizer and leveler, soil, A. C. Funk 316,889 

Pump, A. Annibale 316,434 

Pump, G. Lenhardt 316,631 

Pump, breast, W. A. Turner 316,584 

Punching device, J. M. Long 316,470 

Rack. See Book rack. Wagon grain rack. 

Radiator, steam heating. W. W. Carman 316,522 

Railway and tramway, portable, J. Kerr 316,629 

Railway crossing, M. Schlessman 316,576 

Railway gate, D. W. Copeland 316,747 

Railway, gravity, J. P. Yearick 316,512 

Railway gripping device, cable, R. Solano 316,670 

Railway switch stands, lock for, E. Hillery 316,545 

Railway turn t^ble, cable, C. M. Porter 316,482 

Rain water escape, O. D. Townsend 316,853 

Rake, A. P. Clarke 316,604 

Razor blade guard, Brady &Brokliahne 316,731 

Refrigerating apparatus, T. Krausch 316,000 

Refrigerator sideboard, Dow & Gorgas 316,608 

Regulator. See Draught regulator. Gas regu- 
lator. 

Rivet, S. W. Shorey 316,841 

Roads, transporting loads over ice and snow, F. 

B. Lowell 316,553 

Rock drill, D. Wood 316.716 

Rock drill tripod support, H. C. Sergeant » 316,666 

Rocking chair fan attachment, J.Engel 316,762 

Saddletree, harness, P. McFadden 316.801 

Salt dredge, H. B. Beach , 316.725 

Sash bar; H. A. Streeter 316,532 

Sash fastener, Bryan & Boutell 316,875 

Sash fastening, W. Pohlmann 316,822 

Sash holder, S. W. Buzard 316,737 

Saw clamp, A. F. Delafleld ol6,753 

Saw gumming and sharpening machine, J. Rich- 
ardson 316.570 

Sawmill head blocks, indicator attachment for, Tj. 

W. Forbes 316,532 

Saw sharpening and setting machine, E. & A. 

Prat 316,568 

Saws, equalizing the tension in circular, W. H. 

Presser 316,659 

Sawing machine, circular. P. G. De Blanc 316.752 

Sawing machine, circular, W. Merrill 316,634 

Scaffold and ladder, combined. F. W". Niehaus 316,643 

Scaffold bracket, C. H. Rockwood 316.573 

Scraper, W. Haslup. ., 316,779 

Scraper, earth, W. H. C. Goode 316,455 

Screen. See Window screen. 

Screen, T. L. Sturtevant 316,920 

Screw machine, A. Johnston 316,788 

Screw or drive hook, W. C. Perkins 316,650 

Screw threading machine, E. N. Andrews 316,720 

Seat. See Seed drill seat. 

Seat and opera chair, W. F. Spencer 316.495 

Seed and fertilizing drill, A. Miller 316,807 

Seed drill, A. Miller.... ,316,806 

Seed drill seat, A. Miller 316,805 

Seeding machines, device for raising or lowering 

the boots or drills of. A. Miller 316,808 

Sewage, etc., apparatus for the intermittent dis- 
charge of , G. S. Pierson 316,567 

Sewing machines, H. Charmbury 316,745 

Sewing machines, Woodward & Keith 316,927 

Sewing machine motor, M. Y. Thompson 316,850 

Shaft coupling, S. Stuart 316,919 

Shafts and pole for vehicles, combined, J. Pettin- 

ger 316,651 

Shaker and strainer, combined, A. Rasner 316,825 

Shears. See Tailor's shears. 

Sheet metal, machine for edging, W. B. Huber... . 316,461 

Sheller. See Corn sheller. 

Shoe, C. B. Godfrey 316,454 

Shovel. See Grated shovel. Snow shovel. 

Shutter worker, I* O. Dion 316,529 

Sifter, ash, S. J. Phreaner 316,653 

Skate, roller, C. M. Raymond. 316,600 

Sleeves of garments, device for holding, S. H. 

Whiting 316,712 

Sling, 1. W. Cooper 31S,525 

Smelting furnace, Smith & Bell 316,669 

Snow shovel. Watson & Adams 316,509 

Soap holder, C. A. Bryant 31f;7;i4 

Sodawater, apparatus for dispensing, G Adaml... 316,594 
Spark arrester and consumer, locomotive, G. H. 

Gfiags 316,892 

Spectacles, D. V. Brown 316,873 

Spindle and bearing therefor, J. B. Dewhurst 

etal 316,758 

Spinning machine, ring, C. H. Chapman 316,603 

Spool or ball holder, J. F. Adams 316,595 

Spring setting machine, J. S.Pessenger 316,820 

Stamp pad, C. P. Stevens 316,672 

Steam boiler blow-off, S. A. Moore 316,561 

Steam, removing oil from exhaust, S. Stuart 316,673 

Stereotype shaving machine, J. W. Smith 316.579 

Stirrer, fruit butter, J. P. & J. M. Lucas 316^32 

Stock holder, T. B. Fagan 316,673 

Stove griddle, F. L. Carpenter 316,741 

Stove, heating. A. V. Cook 316,605 

Stove, hot air, Sims & Hohmeier , 316,493 

Stove, oil Z. Davis 316,751 

Strap attaching device. J. T. Shannon 316,667 

Surcingle, H. G. Farr 316,613 

Table. See Extension table. 
Tacks, etc., machine for picking up and arrang- 
ing, A. S. I.ibby 316^467 

Tag, adjustable, J. W. Jones 316,628 

Tag, shipping. F. E. Bacon 316,721 

Tailor's shears, S. C. Rugland 316.488 

Target trap, A. Woeber 316,590 

Telegraph, chemical or facsimile printing, H. 

Van Hoevenbergh 316 qq^ 

Telegraph, chemical printing, H. Van Hoeven- 
bergh 316,689 

Telegraph, printing, A. B. Smith 316,494 

Telegraph, printing, H. Van Hoevenbergh, 

316,677 to 316,679 
Telegraph, page printing, H. Van Hoevenbergh, 

316,680, 316,681 
Telegraph receiver, printing, H. Van Hoeven- 
bergh , 316^698 

Telegraph system and apparatus, non-interfering 

Are, L. H. McCullough 316,475 

Telegraph system, fire, L. H. McCullough 3l6!474 

Telegraph transmitters, automatic governor for 

printing, H. Van Hoevenbergh 316,687 

Telegraph type wheels, inking roller for printing, 

H. Van Hoevenbergh 31g qq2 

Telegraphs, electro-magnet for printing, H. Van 

Hoevenbergh 316 g^g 

Telegraphs having two type wheels, unisoning 

printing, H. Van Hoevenbergh 316,690 

Telegraphs, multiple signal box for fire and police, 

L. H. McCullough.. 316 477 

Telegraphs, platen shifting device for printing, 

H. Van Hoevenbergh 316,685,' 316,697 

Telegraphs, pneumatic winding apparatus for 

printing, H. Van Hoerenbergh 316,688 

Telegraphs, transmitter for printing, H. Van 
Hoevenbergh 



Telegraphs, type wheel for printing, H. Van 

Hoevenbergh .316,682 to 316,684 

Telegraphs, unison device for printing, H. Van 

Hoevenbergh » 316,691 

Telegraphs, unison for printing, H. Van Hoeven- 
bergh. ...316,696, 316,855 

Telegraphs, winding device for printing, H. Van 

Hoevenbergh 316,695 

Telegraphically, printing, H. Van Hoevenbergh.. 316,694 
Telegraphy for facsimile transmission, synchron- 
ous, P. B. Deiany 316,754 

Telephone, T. J. Perrin 316,816, 316,818 

Telephone exchange system, W. H. Preece 316,S*11 

Telephone transmitter, G. W. Drawbaugh 316,883 

Telephone transmitter, J. E. Fuller 316,888 

Thermostat. J. I-.. Campbell 316,738 

Thill coupling, P. B. O'Brien 316,479 

Thill coupling. W.J. Perkins 316,565 

Thill coupling, O. M. Raugh 316,483 

Thrashing machine, A. H. Walker.... 316,587 

Thrashing machines and clover huUers, feeder 

for, M. E. Perring 316,819 

Tile laying machine, M. F. Anderson 316,515 

Timepieces, hour hand movement for, J. H. 

Lufkin 316,798 

Tire shrinking machine, D. A. Willbanks 316,511 

Tobacco dropper, M. K. Brubaker 316.601 

Tobacco harvesting knife, F. Visscher 316,924 

Tobacco, machine for stripping leaf, O. Hammer- 
stein 316,540 

Tongs, store, Colby & Luther 316.524 

Toy spring gun, W. W. Armington 316,862 

Traction engine, A. Greigetal 316,774 

Tram rails, hanger for overhead, H. R. Towne 316,504 

Trap. See Target trap. 
Tree. See Saddle tree. 
Trough. See Drinking trouglh. Eaves trough. 

Trowel, plastering, J. C. Huther 316,464 

Truss, A. J. Lytle 316,903 

Tube, prospecting or well boring, A. Ball 316,865 

Tubes, making seamless, W. H. Brown 316,600 

Tuyere swaging apparatus, R. Gracey 316,539 

Valve case, straight-way, A. Weber 316,i 

Valve gear, steam engine, Abrams & Nilson 316^433 

Valve gearing, steam engine, T. H. Carlin:T7T7.".Trr^,739 

Valve, stop, M. B. Fisher 316,766 

Vault covers, hinge and frame for, M. S. Weller. . 316,705 

Vehicle seats, spring back for, A. Fellows 316,449 

Vehicle, spring gear, B. P. Morrison -^16,640 

Velocipede, Pausey & Crowden 316,649 

Vent for beer kegs, safety, N. Olson 316,644 

Vest and overshirt, combined lapel, A. W. 

Men sor 316^803 

Vibrating piston engine, W. E. Crist 316,606 

VioUn, J. Prenzel 316,658 

Vulcanized fiber roller or wheel, etc., F. Taylor. . . 316,847 
Wagon bodies, device for removing, P. M. & W. 

T.Thurman 316.851 

Wagon box, J. F. Ruhl 316,915 

Wagon grain rack, M. M. Bledsoe 316,441 

Wash bench, Goundry & McLeod 316,891 

Washing machine. Leach & Smith 316,795 

Washing machine, J. B. Pettit 316,821 

Watch case, E. C. B itch 316,767 

Watch case, D. O'Hara 316,814 

Water meter, rotary, H. Fredrick 316,614 

Wheei. See Fifth wheel. Paddle wheel. 

Wind engine, T. D. Pollock 316,656 

Windlass, R. F. Carter 316,602 

Window bead fastener, Masters & Kimball 316,555 

Window screen, W. Batemai> 316.517 

Window shades, bottom bar for, A. H. Gerdom... . 316 771 

Wire barbing machine, A. C. Paul 316,909 

Wire cloth, manufacture of galvanized, E. Gil- 
bert 316.615 

Wire fabric for fences, screens, etc., W. Klose 316,793 



DESIGNS. 

Carpet, T.J. Stearns 1(!,063, 16,064 

Dish handle, C. E. Haviland 16,060 

Hinges, leaves of butt. F. W. Smith 16,065 

Table ware, F. A. Noussat 16,062 

Type, font of, A. Little 16,061 

TRADE MARKS. 

Baking powder, Jones Bros 12,190 

Chewing gum, Adams & Sons 12,175 

Cod liver oil, certain preparations of, J. Carnrick. . 12,177 
Cotton sheetings and shirtings, all kinds of , Jack- 
son Company 12,187, 12,188 

Dress shields, Frank & Gutmann 12,182 

Files and other receptacles for papers, documents, 

etc.. Paper, Globe Files Company 12,184 

Files, desks, and other appliances and receptacles 
for papers, documents, etc., paper. Globe Files 

Company 12.I83 

Flour, Jones & Co 12,191 

Knitted articles of wearing apparel, C. H. Willcox. 12,197 

Leather, shoe and glove. Booth & Kent 12,176 

Liniment for external use, Jay Eye See Liniment 

Company i2,189 

Medicines for diseases of the throat and lungs, H. 

M. O'Neil 12,195 

Medicine for prevention and cure of seasickness, 

H. L. Moody 12,194 

Newspapers, C. W. Lefflnewell 12,193 

Paints, prepared, Hartmann, Le Doux & Maecker. 12.185 

Paper, fine writing, Worthy Paper Company 12,198 

Pegs for boots and shoes, Kearsarge Peg Company 12,192 
Skates, mop, and brush holders, and rubber floor- 
scrubbers and window cleaners, roller, Victor 

Roller Skate Company 12,196 

Soaps for scrubbing purposes, laundry and other, 

Empire Soap Company 12 178 

Soaps, laundry and other, Empire Soap Company, 

12,179 to 12,181 
Wheat scourers, separators, and smutters, Her- 
cules Manufacturing Company. 12,186 



^bx»crfecmenf0* 



Inside Piiffe. eacii inBei-rioii ... 75 cents a line. 
Hade Paffe. each iiiHeriinii • - ~ $1.00 a line. 

(About eight words to a line.i 
Engravings may head advertisements at the same rate 
per line^ by measizrement. a the letter press. Adver- 
tisements must be received at publication Qftice as early 
as Thursday morning'to aj^ear in next issue. 




GEa^FIFIELD, 

— ''°. MANUFAtTURER 

OF ENGINE LATHES 

-FROM I6t.48'"SWING 

eUTS,PH0IOGRAPHS 

AMD PRICES 
FURNISHED ON 
APPLICATION. 

iOWELL. 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and alsothe aniline ink 
byjwhich the copies are made; howto aK>ly the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the conntry. 



Foreign Agency in Paris. 

A young American representing a large New York Ex- 
port House In Paris, and for the North of France, desires 
to enlarge his business by representing respectable 
manufactures and concerns working for export. Apply 
for further details to " M," P. O. Box 3028, New York. 



PETROLEUM AS FUEL IN LOCOMO^ 

five Engines. A paper by Thomas Urquhart.— How loco- 
motives are arranged for burning petroleum. The spray 
injector. Storage of petroleum. Experimental engines 
and tenders. Results of comparative trials. Contained 
in Scientific American Supplement No. 455. Price 
10 cents. To be had at this office and all newsdealers. 






THE CORINTH CANAL.— A DESCRIP- 

tion of the project C Mr. B. Gerster, engineer in chief 
of the International ''orinth Ciinal Company, and a 
sketch of the progress tans fur accomplished. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 engravings. Contain- 
ed in Scientific American Supplii;ment, No. 4^5. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



REFRESHING RECREATION. 

With our unrivaled amateur photographic out- 
fits pictures of the highest degree of excellence 
may be obtained. Call at our store or write for 
Manual of Instruction. Sent gratis. SCOVILTj 
Mt^'G CO. Established in 1802. Salesrooms, 423 
Broome St., N. Y. W. Irving- Adams, Agent. 



THE JVI ANUFACTURE OF SOD A.— A 

paper by Dr. Julius Koebisr, showing the advantages of 
the ammonia process over that of the Leblanc in the 
manufacture of soda, and the possibility of the United 
States, through tlie use of it, competing successfully 
with the European industry. Contained in Scientific 
AMicitiCANSiJi'PLii^iVifiNT. No. 445. Prlcc 10 cents. To 
be had at this office and from all newsdealers. 



A patent right of an article useful 
and ornamental, a foreign invention, 
and patent for this country applied for. Further infor- 
mation at No. 19 East l6th Street, N. Y., basement office. 



FORSALE. 



APPARATUS FOR ELECTRICAL MEAS 

urements.— Illustrations and description of the various 
interesting app^^ratus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's bifilar galvanometer; Wiedemann's galvano- 
meter for strong currents ; Zenger's differential photo- 
meter; Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine ; Van 
Rysselberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained in ScimNTiJ'ic American Supplement, >Jo. 4 'J 1. 
Price 10 cents. To be had at this office and from all news- 
dealers. 



;VAPORATING FRUIT 



A printed copy of the specification and drawing of 
any patent in tlie foregoing list, also of any patent 
issued since 1806, will be furnished from this office for 25 
cents. In ordering pjease state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, Jfew York. We also furnish copies of patents 
granted prior, to, ISfiti; but at increased cost, as the 
specifleatlons, not being printed, must be copied by 
hand. 

Canailiaii rateiirs may now be obtained by the 
inventors f or'any of the inventions named in the fore- 
going list, at a cost of 140 each. For full Instruction 
address Munn & Co., 301 Broadway, New York. Other 
foreign patents may also be obtained. 



FuH treatise on improved 

methods, yields, pro fi^ts. prices 
and general statistics, FREE, 

AMERICAN MAN'F'G CO. 

p. O. BOX R. WAYNESBORO, PA. 




WATER-POWER WITH HIGH PRES- 

sures, and Wrouglit Iron Water Pipe.— A paper by H. 
Smith, Jr., C.E.— The problem of utilizing small quanti- 
ties of water with high heads. The hurdy-gurdy wheel. 
This Knieht, Collins, and Pelton wheels. Methods of 
conducting water and .transmitting power. Texas Creek 

§ipe and aqueduct. With 16 engravings. Contained in 
ciENTiFic American Supplement, Nos. 454 and 
453. Price 10 «ents"each. To be had at this office and 
from all newsdealers. 



TAXI 
DER- 



andCollectorsof Ornitholog- 
ical Specimens, Send for II- 
k lustrated Circular of Pocket 
|Shot Gvss, especially adapted 
mfor Small Birds', goods war- 
" BANTED, circnlarFREK. cV>A. 
RO»4S A CO., 1B& 17 I>ock 
8q.,Bo8ton. Mentionthis paper. 
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Davies' Practical Plumbing, Vol. I. A complete encyclo- 
PEedia for plumbers. .!t;0 pages, 769 illustrations. $2.00 

Marshall's Practical Klax-Spinner. Growth, manipula- 
tion, and spinning. 315 pages and 16 plates. . 16.00 

Spons' Sinking and Boring Wells. 3d edition. . $3.50 



l^'M^niXf 



Pollock's Modern Shipbuilding, and the men engaged in 
it. 216 pages, with portraits. . . . $3.00 

Simmond's Animal Food Resources of different nations. 
Describing the various dainties. 461 pages. . $3.50 

Descriptive catalogue and circulars free on application. 

35 MURRAY ST., NEW YORK. 



THE RAILWAY BUILDER. A HAND- 

book for Estimating the Probable cost of American 
Railway Construction and Equipment. By William J. 
Nicolls, Civil Engineer. Illustrated. In one volunle, 
full bound, pocket-book form. Price $2. This is an in- 
valuable book for railroad men. Address MUNN & C0.| 
361 Broadway, New York. 



lURSTED 
Do NOT 



lOILERS 

Occur. 



WHERE PROVIDENT PROPRIETORS KEEP 

THEIR Boilers perfectly clean 

•;— BY USING ^■ 

VAN DUZEN'S MECHANICAL BOILER CLEANER 

MANUFACTURED BY 

E.W.VAN DOZEN. CINCINNATI.O. 



STEAM BOILERS. — THE BOILER- 

master's andiron Ship-builder's Companion, comprising 
a series of original ana carefully calculated tables, of the 
utmost utility to persons interested in the iron trades. 
By James Fodden, author of " Mechanical Tables " etc. 
$2.00. Address Munn &, Co., 361 Broadway. N. Y. City. 

Send for our special book catalogue, to be had free on 
application. 




Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories, Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
The Egan Company, 
CinoJ-nnati, O.j U. S. A. 

Full fteaortment of Perin Saw Blades. 





CATALOGUES FRE E TO ANY ADDRESS 
_..-. — j^ rmnmmmmim -.f 



DRESS _ k 



Q.QOV>HONvl &. NM\Q.WTVA(\H'^ 



COMBINING WEIGHTS, VOLUMES, 

and Specific Gravities of Elements and Compounds. Ab- 
stract of a paper by William Farmer. Contained in Sci- 
entific American Supplement No. 45.5. Price 10 
cents. To be had at this office and from all newsdealers. 



FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTER & SON, North Adams, Mass. 



STEAM ENGINE.— THE CADET EN- 

gineer ; or Steam for the Student. By John H. Long, 
Chief Engineer, U. S. Navy, and R. H. Buel, Assistant 
Engineer, U. S. Navy; cuts. etc. 8vo, cloth, 12.26. Ad. 
dress Munn & Co., 361 Broadway, N. y. City. 

Send for our special book catalogue, to be had on ap- 
plication. 



BICHROMATE OF POTASH PILES.— 

Description of a new arrangement of Grenet's bichro- 
mate of potash pile, making it an apparatus of great 
constancy and convenience. Illustrated with three fig- 
ures. Contained in Scientific American supple- 
ment, No. 435. Price 10 cents. To be had at this office 
and from all newsdealers. 




ICE MACHINES 

Of all sizes, from 

10 lb. per Hour to 
SO Tons per Day 

Binar7 AUsorptioii S7slein, 

ECONOMICAL, 
SIKPLE, REiaABLE. 

Send for Circulars. 



DelaMter Iron Works 



16 Cortlandt St, 
NEW YORK, E. 



S. A. 



A NEW WATER BELL — DESCRIP- 

tion of a new method of producing a transparent bell 
with the water issuing from a nozzle. Illustrated with 
one engraving. Contained in Scientific Ajierican 
Supplement, No: 456. Price 10 cents. To be had at 
this office and from all newsdealers. 



i New Catalogue Of Valuable Papers 

contatnea In Scikntifio American supplement, sent 
free of charge- to any ad dress. 

MUNN * CO., 36] Broadway, N. Y, 




SOLD BY THE POUND. 

They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others in the market. 

Samples sent •'or trial. 



EOll.WD & 

2ir RIVER ST 



Mannfattnrers, 

TROy, N. Y. 



MEASURING HEAT.— A PAPER BY 

otto Pettersson, proposing a method of measuring heat 
which the author intends shall fulfill some conditions 
that the progress of modern .science will more and more 
urgently require. With four engravings. Contained in 
Scientific American Supplement, No. 45«. Price 
10 cents. To be had at this office and from all news- 
dealers. 



THE CELEBRATED 

RACINE BOATS 
and CANOES, 

ALSO ALL KINDS OP 

LAPSTREAK BOATS. 

"We build to order anything in the boat line. 

THOS. KANE & CO., (Box f.) 

137 and 130 Wabash Ave., CHICAGO. 




PEMFECt' 

NEWSPAPER FILE 

The Koch Patent Pile, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced, bubscrtbersto the Scientific AM. 
EKicAN and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or |1.25 at the 
office ofthis paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary fqr 
every one who wishes to pre serve the paper. 

Address 

MUNN & CO., 

Publishers ScrHL^mc AjtfERtCAN> 



ROOFING. 



ROOFING for Buildings of every description. Durable, Light, Easily Applied, 
Inexpensive. BUI1,DING PAPER-Saokett's Waterproof Sheathing. Clean to 
Handle, Impervious to Moisture, Water, and Gases. 

NEW YORK COAl, TAR CHEMICAI,CO., 10 Waraen St. N. Y. 

© 1885 SCIENTIFIC AMERICAN, INC 



BUILDING PAPER. 



May i6, 1885.} 
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Fmmded by Mafhew Carey, 1785. 
Centennial Jan. 25, 1885. 

BAIRD'S BOOKS 
PRAGTIGAIi MEN 

Our new and enlarged Catalogue of Practical and Sci- 
entific Books, 96 pages, 8vo. A Catalogue of Books on 
Steam and the Steam Engine, Mechanics, Machinery, 
and Dynamical Enginering, and a Catalogue of Books on 
Civil Engineering, Bridge Building Strength of Materi- 
als, Railroad Construction, etc. A Catalogue of a Miscel- 
laneous Collection of Practical an.d Scientific Books, a 
lists of Books on Electro-Metallurgy, etc. A Catalogue 
of Books relating to Electrical Science, List of Leading 
Books on Metal Mining, Metallurgy, Mineralogy, Assay- 
ing, Chemical Analysis, etc. List of Books on Dyeing, 
Calico Printing, Weaving, Cotton and Woolen Manufao-. 
ture, and two Catalogues of Books and Pamphlets ori 
Social Science, Political Economy, Protection. Free 
Trade, and the Tariff, etc., and other Catalogues and Cir- 
culars, the whole covering every branch 01^ Science ap- 
plied to the Arts, sent free and free of Postage to any one 
tn any part of the w&rld who wiUfivmish his address. 
HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut Street, Philadelphta, Pa. 



STEPFUK'S GEEAT WORK. 





THE TZABS 



By Stepnjak, author of " Underground Russia." 

Rendered into English by William Westall. 

1 vol., 12mo, $im 

This long-expected and much-talked-of book is the 
most important contribution yet made to a knowledge of 
the Russian Empire of to-day. It gives such a complete 
and ylear picture as perhaps no other baud could furnish 
Its revelations are fuller and more startling than any 
yet made of the aims and methods of theGovernment as 
well as the Nihilists; and the book is stirring reading. 

" As a picture of contemporary Russia, all the more 
mordant for its studied moderation, it is a book of the 
first importance."— Pft*fadeZp/iia Record. 

"This work gives a more complete and clearer picture 
of Russia than has ever been presented."— JT. Y. Com- 
mercial AAverti&er. 



CHARLES SCRIBNER'S SONS, PnHlisHers 

743 and 74-5 Broadway, New York, 

Prof. Chas. F. Chandler, Ph.D., 

OF THE 

SCHOOL OF MINES, 

Columbia College, New York. 

Has assumed the Editorship of 

AnihoBy's Semi-Montlily Ptotograpliic 

"Which is admitted to be the best Photographic Helper 

Amateurs oi' ProfeiKsionals 

Who need any advice can obtain it through its Corre- 
spondence Column. It will pay you to suuscribe for it. 
Sample Copies Free. Subscription, $2.00 per Annum. 

E. & H. T. ANTHONY & CO., PUBLISHEIIS, 
591 Broadway, New York. 
PHOTOGRAPHIC OUTFITS AND SUPPLIES. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents wanted. T. NEW, 32 John Street. New York. 




A New Drill Chuck. 

THE HARTFORD. 

No. 1 holds to i4 in. Price, $7.00. 
No. 2 holds to ^ in. Price, $3.00. 

iW It cannot be excelled. Address 

A. F. CTJSHMAN, Hartford, Conn. 

Or any dealer in machinists* Tools. 



PHOTOGRAPHIC OUTFITS 

Mies, OSCOFES, 
TELESCOPES, 
FIELD-OLASSES, 
MAGIC LANTERNS, 
BAR OME TERS, 
THERMOMETERS. 

Drawing Instruments, Philosophical and Chemi- 
cal Apparatus. 

Iiist and Descriptions of our Ten Catalogues sent FBEE 
on application. 

QUEEN tc CO. 

»gi Chestnut St. Philadelphia. 




DRAWING 
INSTRUMENTS. 



Illustrated catalogue 

sent on application to 

Wm. t. Comstock, 

6 Astor Place, 

New York. 




BEFORE you BUY B BICYCLE 

Of any kind, send stamp to A. W. «UMI», 

. Dayton, Ohio, for lai-fro Illustrated Price 

|List of New and Skcon-d-Hand Machines. 

'Second-hand BICYCLES taken in exchange. 

BI€ir€I.i:S Rcpaireil and Xichel Plated. 




POINTERS for Users of Steam Pnmps. 
Tan Duzeii'R Patent Steam Pnmp 
C Hot or Cold. ) th 
^ Can Pump < Sandy or Impure !-T3>«,„f„_+ 
I i Wateror Liquids. ) ^™cient. 

Hasnomoving.parts. consequently no 
1] wear, no repairs, no troubl e. Purchasers 
r a'^sume no risiis. as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc., made of Iron. 
Demand this Pump of your dealer and 
takeno cheap substitute. We make Ten 
*iizes. Prices from %1 to $75, Capacities from 100 to 
20 000 gallons per hour. State for what purpose wanted 
And send for Catalogue of Pumps.'' 

VAN DUZEN & TIFT. Cincinnati, «. 




THE CAMERON STEAM PUMP. 

30,000 IN USE. 

m ANir F ACXITRED SOLELY BY 

The A. S. CilUGROIV STEAM PUMP WORKS, Foot East 23d St., New ¥ork. 




NEW YORK BELTING AND PACKING COMP'Y. 



The Oldest and ]iarg:est Manufacturers of the Origfiiial 




Emery Wheel. 
John H. Chekver, Treas, 



All otlier kinds Iinitntions and Inferior. Our name is stamped in full upon all our 
standard BELT! AU, I'ACKINU, and HOPiE. Address 

Wrtrehouse: | 5 Park Row, opp. Astor House, New York 



J. D. Cttekvek, Dep'y Treas. 



Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 



m^k^mvmin foot and poweb lathes, 

ff^Jt <. AMD MACHINISTS TOOL' ■■,.. 



^ SEBASTIAN. MAY & CO. 

■mm.PEAnLSr.eiNCINNATI. ' 



(^SSpEife^El] 



UfAUTCn A first-class mechanical engineer. One 
"HIl I kUi fully competent to make plans for pow- 
er driving, etc. State experience, and salary expected. 
Address " H," P. O. Box 773, New York City. 




"VULCAN" 

Cushioned Hammer. 

Steel Helve, Emmer CisMons, 

TRIE SQCARE, ELASTIC BLOW 

Full Line of Sizes. 
\r. p. DUNCAN ife CO., 
Bellefonte, Va.., V. .S. A. 




]\lAf\TINpF\ICI\]vlACHINE. 

LmEST and lMPF\OVEDBf\ICt^lV|ACHINEHY 
FOF^BOTH^TEAV(_AND Ho[\SE?OWEI\, 
j^NPyY jV^lflN jNVENrOI\,PRpPI\IETOK 
And f4ANUFACTURERjv^NCASTER,(],y.M 



Quick at Figures. 

32 pp.circular for stamp. The Woodbury Co., Boston, Mass. 



HOW TO 

I5Et'<IME 



Telegraph, and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JONES <& BKO.Cincinnati, O. 

it is importaot to us that you meotioa this paper. 



Mortiage saleorsMpyarl MacMiiery ana Fixtures. 

The entire equipment of the well known shipyard, late- 
ly of Ward, Stanton & Co., in the City of Newburgh, will 
be sold at Public Auction in said shipyard, on May 20th, 
1885, at 11 A.M. 

The property comprises a large amount of valuable 
machinery in good order, for circulars and particulars 
apply to Mr. James Beggs, No. 9 n>ey Street, N. Y., or 
to the mortgagee, the National Bank of Newburgh, N. Y. 

Dated April 25, 1886. 




. ■sJpBfMOO IN DAILY <J5E^c^ ^ 
^IRON CLAD M'f'C ''°- 



PUSEY& JONES CO. 

Wilmington, Dela^vnre. 



BUILDERS OF ALL DESCRIPTION OF 




ECONOMIC MOTOR CO.'S 

G-AS ENGINES. 

Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
^Simple, rSafe, Ecoiioiiilcalf Durable. 

Four sizes: 1 H. P., 14 H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. 

ECONOMIC MOTOK CO., 

12 CORTLANDT STREET NEW YORK, 



„,». MI3Nri3NrC3- AND 

''•%Sa iVIacliinery; also, Stationary Engines, Boilers, and Ventilntinsr Fans. Estimats 
«^^o^ made and contracts taken for constructing all kinds of Mining Machinery. 



THE HARDEN STAR HAND GRENADE 
FIRE EXTINGUISHER 
Puts Out Fire Instantly. 

See editorial noticeinSciicNTiFic Ameri- 
can of November 23d, 1884, 
Send for circulars. Address 

Eardeii Hand Grenade Fire Eilingnisber Co., 

205Wabasb Ave., Chicago. 

10 Oliver St^ Boston, or 

84 West Broadway, New York. 




ts~RiWAtwntwit:rAt;^-Ttwo&'atS'S..^l 




A.A.GRIFFING IRON CO 
STEAM HEATING J\pp4TAiw 

SOLE MANUFApTURERS 



JERSEY CITY, NJ. 



ENGINEER'S POCKET BOOK. BY 

Charles H. Haswell, Civil, Marine, and Mechanical En- 
jfineer. Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pagres, leather, pocket-book form. Price %i. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 




The facr that this shafting has T5 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
otlier in use rend ers it undoubtedly the most economical 
We are also the sole manufacturers of the C iol iobra t i<:n 
CoLT.iNS' Pat.Coupli.ng, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS. Limited, 
Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake aad Canal Sta., Chicago, 111. 
t^° Stocks of this shafting in store and for sale by 
FULLEK, PANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 



THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amount 
of fuel and water than any engine 





made and 50 per cent more power than rated at. All 
engines warranted All sizes and styles, 2 to 250 liorse 
power. Send for prices and catalogue A 4. 

B. W. PAVNE 4fc fSONS. 
P. O. Box l-iOr. Elniirn. N, V. 

Or our General Sales Office, 83 Liberty St. & 149 B' way,N.Y. 




mwilliaffis EVAPORATOR 

III Three Sizes. 

No 1, capacity 50 to 75Bu. Apples in24hrs- 
■'2 ' 75 " 110 " '^ 

^ 3, " 125 " 175 " 

,11 Manufactured by S. E. SPROUT, 

Muncy, Lycoming Co., Pa., U. S. A 




PATENT FOR SALE. 



Wine and Cider Press, Patent 
No. 312,235. Its simple construc- 
tion and operation saves Tnuch 
> time. Rights for county, state, or 
^ X' S. on reasonable terms. A 
chance for agood investment. A d- 
dress G.WAGLK, Union City, Pa. 




TRACTION ENGINE. 

The only steam service suit- 
able for rapid and economical 
transportation ; always ready 
and reliable. 



SBURG 

Hnrrisburg:, Pn 



F. & M. DEPT. 

CAR MFG. 

U. S. A. 



CO. 



SHAFTING, 

PULLEYS, 

HANGERS. 

X*ei,t. Steel SlxAftins- 

PATENT FRICTION CLUTCH, 

Internal damp Couplings. 

Send for Illustrated Circular and discount sheet. 

Friction cintch. A. & F. BBOWN, 43 PARK PLAGE, NEW lOEK. 

© 1885 SCIENTIFIC AMERICAN, INC 





Friction Clutch. 



The Scientific Portable Forge. 
HAND BLOWERS, 

Entirely new in principle. 

No Katcliet^, Pawls, or 

Friction Devices. 

13 styles and sizes for all kinds 
of work. E'ully guaranteed. 

MANUFACTURED BY 

THE FOOrt M'F'G CO;, 

Sprinsrfield, Ohio. 

Fairbanks & Co. 

Sole Agents, 
31 1 Broadway, IVew York. 

216 Main St., Buffalo, N. Y. | 715 Chestnut St., Phila. Pa. 
IV Light St., Baltimore. Md. 48 Wood St., Pittsturg, Pa. 
382 Broadway. Albanj-, N.Y. 1 MCamp St., Xew Orleans La. 

ELEVATORS 

With best safety devices for Passenger and Freight Ser- 
vice.— MORSE, WILLIAMS & CO., Propr's. 

Morse Elevator Works, Philadelphia, Pa. 






KNOW THYSELF. 



A GREAT MKDICAl-WORK ON mAMIOOO, 

Exhausted Vitality. Nervous and Physical Debility, Pre- 
mature Decline in Man, and the untold miseries flesh is 
heir to. A book for every man, young, middle-aged, and 
old. It contains 125 prescriptions for all acute and 
chronic diseases, each one of which is invaluable — so 
found by the author, whose experience for 2B years Is 
such as probably never before fell to the. lot of any 
physician. Three hundred pages, bound in beautiful 
French muslin, embossed covers, full gilt, guaran- 
teed to be a finer work in every sense — mechanical, liter- 
ary, and professional— than any other work sold in this 
country for $2.50, or th e money wUl be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
Che author by the National Meciical Association, to the 
officers of which he refers. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street, Boston, Mass., who may 
beconsulted on all diseases requiring skill and experi- 
ence. 



WEAK 



NERVOUS MEN 



Perfect restoration to full man- 
hood, health and vIkop with* 
out Stomach Drufffftne, usaured to all who suffer from 
nervous and phy«icai debility, exhausted vitality^ 
premature decline, Diseases of the Kidneys, Pros- 
tate 61and, Bladder, &c., by the Marston Bolus. Vari- 
cocele cured without surgery. Treatise aad testimoaiaU free, 

DR. H. TRESKOW, 46 W. i4th St., New Yorfc 



TO !^K MEN! 



I suffering from the ef- 
I fects of youthful er- 

_ J rors. early decay, lost 

manhood, etc. I will send you a valuable treatise upon 
the above diseases,also directions forself-cure, free of 
charge. Address Prof. F. O. FOWLER.Moodus.Oonu. 



FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attend ing the procuring of patents io 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven- 
tions abroad 

CA NAI>A .— The cost of a patent in f'anada is even 
Jess than the cost of a United States patent, and the 
former includes the Provinces of Ontario. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees wl:o avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

EN<5IjA ND.— The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales,Ireland and tbe 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at hnme. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COITN'rRIES.--Patents are also obtained 
on very reasonable terms in France, Belgium, fiermany, 
Austria, Russia. Italy. Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 
publishers of The Scientific Am erican to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of thotr clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, maybe had on application to 
this ofBce. 

mUNN -(fc CO.. Editors and Proprietors of Thk sci- 
entific Amertcan", cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices. R61 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent SolicitorB, 

361 Broadway* New York. 

Branch Office, cor. F and Uh Streets, opposite Fatenc 
Office Washlnftton D. c. 
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Inside L'tiae, each insertion 
Itnck I'aee* eiicii insertion 



- - t^ cptitH a line. 

- - Sl.UUatine. 



(About eight words to a llne.i 

h/ngravings may head advertisements at the same rate 
per line, by measureir^nt, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in Tiext issue. 
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ROOFING. 

For Factories, Foundries, Warehouses, Raiload Build- 
ings, Bridges, Car Roofs, Steamboat Decks, &c., con- 
siata of strong canvas, combined with an Asbestos 
coated felt, and a Manila lining, water-proofed and com- 
pressed into a compact, flexible sheet resembling 
leather. It is supplied ready for use in rolls containing 
SWO square feet, packed in cases suitable for shipment to 
all parts of the world. It is adapted for steep and flat 
roofs in all climates, costs only about half as much as 
tin, and can be readily applied by any one. 

Asbestos Koof Coatine: an«l Cement for Pre- 
serving anal Itepairliitf Roofs. 
ASBESTOS BUir.DING FEtT. 

Thia Felt is composed entirely of Asbestos, and is 
strictly .fire-proof. For use under floors, shingles, 
weather-boards, &c. 

Asbestos Boiler Coverings. 

Asbestos liocoinotive Laggfina:* 

Aabestos and Haii* Woven Felt. 

Asbestos Lininsr Feitt 

ASBESTOS PISTON-ROD PACKING. 

ASBESTOS WICK PACKING, 

Asbestos Mill-Board and Sheathing:. 

Asbestos Gaskets, Rings and Washers, Asbestos and 
Rubber Tape and Cloth, Asbestos Cloths, Cord, Twine, 
Yarn, Asbestos Plastic Stove-Lining, Concrete Coating, 
Gaeket and Retort Cements, Fire-proof Paints, &c. 

DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE. 

H. W. JOHNS M'F'C CO-, 

sole M«milacturers,_8y,M9l^.u Lane, f<ew York. 

175 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 
Billiter House. I^ondon. 

Free to IHaiiufactiirersnnd Inventorsi 
PLiAlN WORDS AMOUT PATENTS. 

E. Ji. 8tocklnK, Wasliiiigtou, D. C 



KORTING UNIVERSAL 

DOUBLE TUBE. INJECTOR 

FOR BOILER FEEDING. 
-_- ^ * Operated by one handle, 

^ti ^B'f'^'y' WILL LIFT HOT WATER. 

*' POSITIVE ACTION GUARANTEED UNDER 

ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Philada.,12th & Thompson Sts. 
lioston.m Oliver St. 
Augusta, Ga., 1026 Fenwlck St. 
Sail Francisco, Cal., 'i Califor- 
nia Street. 



New York, 109 Liberty 

Street. 
Denver. Col.. 438 Blake 

Street. 
Chicago, 111., 204 Lake St. 



WESTON DYNAMO-ELECTRIC MACHINE 



The undersigned, sole agents for the above machine 
lor 

ELECTROPLiTINfi AM ELECTROTYPING, 

refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now In use. 
Are also manufacturers of Pui-e NiclccI Anodes, 
Nickel Salts. Polishiiite Coinpositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating; also, Bronze and Brass Solutions. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished upon application. 



HANSON VANWINKLE 8c Co. 

SOLE AGENTS NEWARK, N. J. 



New Vork UOice, 9'.j and 91 L.iberty 8t. 

PATENTS. 

MESSRS. MUNN & CO.. in connection with the pub- 
lication of tae Scientific Amickican, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business ihey have had Im-t"^ years' 
experience, and now have unegualed facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Toreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Eeissues, Assignments, 
and Reports on Infringements of Patents. All bnsint is 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pampiilet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Keissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free o^ charge, a Synopsis of Foreign 
Patent Lajvs. showing the cost and method of Securing 
patents in all the principal countries of the world. 
nilTNN & CO., Solicitors of Patents, 
361 Broadway, New Tork. 

BRANCH OFFICE.— Corner of F and 7th Streets, 
Wftsbiugion, D. C. 



PATENT RIVETED MONARCH RUBBER BELTING. 

:^est ixa. -tJcLG "World. 

Specially adapted for PAPER MILLS, SAW MILLS, and 
THRESHING MACHINES. 

THE GUTTA PERCHA and RUBBER MFC. CO., 

Nevr York, Chicngfo* San Francisco* Toronto. 




BURNHAM'S SELF-ADJUSTIN G SWING CHECK VALVE. 

Users of Check Valves will please note the advantages theseValves possess 
over all others. The most important claim is, that as the Jenltius Dis]£ 
wears, tlie yolie tliat passes around tlie seat moves away from 
tlie seat in proportion to tlte ^vear of tlie Disk, tltus causing a 
uniform wesiV of tlie Disk until said Dii^k is coaopletely worn out* 

71 John Street, New York. Send for Price List "A." 79 Kilby St., Boston 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— E'or grinding Bones, Ores, Sand, Old 
Crucibles, B'ire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuflf, Sugar, Salts. Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, etc., 
and whatever cannot be ground by other mills. Also for 
Paints, Printers' Inks, Paste, Blacking:, etc. J. S. & G. F. 
SIMPSON, successors to John W. Thomson, 26 to 36 
Rodney Street, Brooklyn, E. D., N. Y. 



IHIDINGEE&GONARDGO'S 

BEAUTIFUL. EVER-BL,OOMING 

ROSES 

Our ti r eat Specialty is growing and distributing 
ROSES — we deliver strong Pot Plants, suitable for 
immediate bloom, safely by mail at all Post Offices. 
5 Splendid Varieties, '/««/■ cfto/ce. all labeled, for 
SI; 12 for S3; 35 for $5; 100for$12. Also 

OTHER VARIETIES 9.^,£ in FOR SI 

according to value. SendforourNevrGuidej76pp 
elegantly lllus. and choose from over 500#nest-sorts" 
Address, THE DINGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co., Pa. 



NATIONAL TOOL CO., 

"^ MANUFACTURERS OF 

MACHINISTS TOOLS." 

WILLIAM SPORT. PA, 
PLANERS A 'specialty:" 



AERIAL NAVIGATION. — DESCRIP- 

tion of Messrs. Renard & Krebs' new electric balloon, 
and an account of the recent trial trips made therewith. 
With four illustrations. Contained in SCIENTIFIC 
American Supplement, No. 457. Price 10 cents. To 
be had at this oflBce and from all newsdealers. 




Clarrs Steel Cased RntiDer Wteel 

FOR ROLLER SKATES. 

For use In dwellings, public halls, 
etc. Will not chip or injure common 
floors. WoiseJess. Geo. P. Clark. 
(Box L.) Windsor l^ocki^, Ct. 




B I BB'9 

Celebrated Orfeiua' 

BALTIMORE 

FIRE-PLACE HEATERS, 

To warm upper and lower rooms. 

The handsomest, most economical 

Coal Stoves m the World. 

B. C. BIBB •& SON, 

Foundry, Office anaSalesroom, 

39 AND il LIGHT STREET, 

Baltimore, Hfld. 

Marbleized Slate Mantels. 

f^- Beud for Circulars. 




^OFALL Kinds Steep*^ Flat 

tio Iron-FibrfPAINT 

\lEAKYROOFS/Painting 

Factory'-v^iFarm Buildings, Fences, °<?'". 

SendForSamples''^^Circulars p6E;_^/>.i'- 
^^oRff, W. H . STE WAR T. '' ^^ ' 

TLANOT ST. NEW YORK. 



Leffel Water Wheels, 

With Iinpoi'taiit Improvements. 
11,000 IN SUCCESSFUL OFEBATION 

FINE NEW PAMPHLET FOE 1333 
Sent free to those interested 

JAMES LEFFEL Is CO., 

Springfiield, Ohio 
110 Liberty St., N. Y. City. 




VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLDTCHES and ELEYATORS. 



PROVIIMENCE, 11. I. 




l^^^llrfiWlDlMHIMsliMJ 



WORKS WITHOUT ENCINtEf\ O^BOILEI^, STEAM CO/JL 01^ ASH . STAHTS AT ONCE AND IS 
FR,EE OF DANCEK FlRt OR EXPLOSION. 1 t. 25 HORSE POWER,. SCHLEICHER SCHUMM 8c CO 

47 DEY ST. NEW YORK. 214 RANDOLPH ST CHICAGO. 33i &walnut sts. Philadelphia 



SPEAKING TELEPHONES. 

THK A9IKR1CAIV lEKM. TIXKPHOiVli: COMPilVV, 

W. H. FORBES, W. R. DRI Vir,R, THMO. N. VATL, 

President. Treasurer. Gen. Manager. 

Alexander flraham liell's patent of March 7. 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents andtheU. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained In the Cir- 
cuit on flnal hearing in a contested case, and many in- 
junctions and flnal decrees have been obtained on thera. 

This company also owns and controls all the other 
telephonic inventions of Bell. Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.! 

Telephones for Private ]jine, Club, and Social systems 
can be procured directly or through the authorized 
agents of tne comnany. 

All telephoBes obtained except tcom this company, or 

=5 authr --.^ licensees, are infringements, and the 
kers. F '■■« =^nd users will be proceeded against 

informa . riishe'^ 'ipon application. 

Address a. iunic ; ^nstothe 

AlUEIlltlAN li lil.r MU'HONE COMPANY, 
95 IHilk !9ti-eeL. ISoatoii, IMasa. 



WORK SHOPS 

WITHOUT STEAM POWER 
BY USING OUTFITS OF 

Barnes* Patent Foot Power' 

machinery can compete with steam, 
power. Sold on trial. Metal and' 
woodworkers send for prices. Illus- 
trated catalogue free. 

W, F. & Jifo. Barnes Co., 

Kockf'oi'd, 111. 

Address No. 1999 Main St. 




Seibert Cylinder Oil Cup Co., 

Manufacturers of Oil 
Onps for Ijocnmotive. 
Marine, and Stationary 
Kngine Cylindei-s, under 
the Seibert and Gates 
Patents, with Sight Feed. 

TAKE NOTICE. 

E The "Sight Feed" is owned 
exclusively by this Company. See 
Judge Lowell's decision in the 
United States Circuit Court, Dis- 
trict of Massachustts, Feb. 23, 8y. 
All. parties, except those duly li. 
censed by us, are hereby notified to 
desist the use, manufacture, or sale 
of infringing Oupa. as we shall vig- 
orously pursue all infringers. 

The Seibert €y J Dder Oil €np €o. 
S5 Oliver Street, Uoston, Mass. 




Rubber Stamps. Beat made. Immense catalogue 
to agents. The G. A. HARPER Mfg. Co., Cleveland, O. 



prs NiW IHQN |L@Wif^ 
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IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts ttan any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

OONNERSVILLE, IND. 

B. B.TOWNSBND, Gen. Agt.,22 Cortland St.. 9 DevSfc. 
COOKE & CO., Selling Agta., 22 Cortland Street, 
JAS. BEGGS & CO.i Selling Agta. 9 Dey Street, 

SEND FOR PRICED CATA^OGUB. 




B SMITH'S PATENT (I 

ELT FASTENEEO 

Are positively un- 
equaled for fastening 
IxEATHEU. RUB- 
BER, or C O T T O N 
BEL-TING. 

The Only Fastener 
that will run under 
tighteners, on patent 
rolls in flour mills, and 
Electric Light machines. 
Easier to apply 
than lacings, and 
far more economi- 
CAL. 
Pat. Sept. 20, '81} Aug. 15,'82; June 16, '84. 

PRICE lilST. 
No. 1. For large drive belts, per box of 100, $2.00 
No. 2. For Cotton " " " 100, 1.75 

No. 3. For Rubber " " " 100, 1.50 

No. 4. For single Leather belts, per box, 1.25 

Combination Punch with guides and nippers, 1.25 
Reamers for talting fasteners out, . . .1^5 
TRY THEM! They will save you loss of Time, 
Temper, and Money. Manufactured by 

H. D. EDWARDS & CO., 

No. 16, 18, and 20 Woodward Avenue* 

Detroit, Micli. 

Manufacturers of Oak Leather Belting, Agents for J. B. 
Hoyt & Cu., N. Y. Belting and Packing Co., Eureka Fire 
Hose Co., Cotton Belting Mill Supplies. 



/^DlllGHT&SLACKBARRELMACHlNfDu 

4Jil\l*l! ''-vA^ASPECIAUYcs^'^'^l^ 
i!*g,«sia|S JOHN GREENWOOD &:C0. 

^' ROCHESTER N.Y. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at Short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention des(mbed in Letters Patent, issued to Eli W. Blake, June 15th. 1858, togeth- 
er with Nrw and Valuable lMP)ioTiaiENTS, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. Jj. Marsden .All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and England. . 

FARREL FOUNDItY AND MACHINE CO., Wajiufrs., Ansonia, Conn. 
C0F£LAN1> & BACONt A^entH. New York. 



Standard Thermometers 




Accurate. lieg^ible. 
Sizes of Dials, 5 and S 
inches. 

E'or sale by The Trade. 
Manufactured and Warrant- 
ed by the 

StaMarl Tl[rioieter Co,, 

Peabody^ Mass. 

General Agents, 

SCALE HOUSES 

In all the principal cities of 
the U. S. and Canada. 



Providence, IC. It(l'arkSt.), Sixminutee'walk WeBtfromstatloo. 
Original and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. HIM, M.E. Prlce$l.2S. 



nrpA filAOCCC Microscopes, Telescopes, 

rCnH ULHOOCO spectacles, Barcmieters, 

Thermometers, Photographic Outjits for Atnateit/rs. 

W, H. WAljMfSI.EY &CO. successors to R. & J. 

Beck, Philadelphia. lllus. Price List free to any address. 








WITHERBV, RUGO & RICHARDSON. Manufacturers 
of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerjy occupied 
by K. Bail & Co., Worcester, Mass. Send for Catalogue. 



™iAi 



lllusf rated 
(atalocfue- 
.fent n»ee. 

Krnnch TTniwpx ■ 1^ Warren Street, New York. 
Brancn Mouses. 115 wabash Avenue, Chicago, 111. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 



Published Weekly, 88.S0 a Year; »1.60 Six Msntlia. 

This unrivaled periodical, now in its lorty-fii'st year, 
continues to maintain Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly illustrated; it presents in popuiar 
HtyJe a^es^intlt^^^^OFCt of tbe moat uot«1. botiupesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering In all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment ; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling. Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, OfiBcials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people In every walk 
and profession in life, will derive benefit from a regular 
reading of Thk Scientific American. 

Terms for the United States and Canada, $3.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

iUUNN & CO., Publishers, 

361 Broadway, New York* 



Scientific American Supplement 

The Scientific American Supplement is a sepa^ 
rate and distinct publication from Thk Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Sciicntific Am- 
erican Supplement is published weekly, and includes: 
a very wide range of contents. It presents the most re- 
centpapers by eminent writersin all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, A rchseology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photogrsiphy; Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms; 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Suppircment, both mailed 
for one year for $7.00, Address and remit by postal 
order or check, 

MUNN *fe Co., 361 Broadway, N. Y., 
Publishers Scientific American. 

To Koi-eig:n Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- , 
scribers i n Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold," for Scientific American, one year; $9, gold,, 
for both Scientific American ana Supplement for 
one year. This includes postage, "which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 



PRINTING INKS. 

'PHE "Scientific American" is printed with CHAS. 
X BNEUJOHNSON & CO.'S INK. Tenth and Lorn, 
batd Sts. Phila., and 47Kose St., opp. Duaae St., N, Y 
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